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from original designs. 
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H. COWPERTHWAIT & CO. 

Philadelphia, May, 1869. 
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PREFACE TO THE REVISED EDITION. 



The stereotype plates, from which this volume is printed, had become so much worn by the large number of impressions which have 
been taken from them, that it became necessary to renew some of them, and repair others. The aathor has taken advantage of this circmn- 
stance to go over the work carefolly, and make snch corrections as recent geographical discoveries or changes have made necessary. These 
alterations are, however, few in number, and of snch a character as to present no obstacle to the use of the present edition in connection 
with the former one. 

The preparation of the original work was undertaken some four or five years since, at the suggestion of many teachers, who expressed 
an earnest desire that a text-book should be written, exclusively devoted to the subject of Physical Geography, and adapted to the use of 
schools. The attention of the public, but more especially of teachers, seems to have been drawn to the subject by the works of Humboldt, 
Maury, Guyot, Mrs. Bomerville, and other writers on Physical Science, which, of late years, have obtained a very wide circulation. 

The authorities principally relied upon by the author, in addition to the works of the writers already enumerated, were the magnificent 
folio edition of Johnston's Physical Atlas (which Sir John F. W. Herschell describes as "a perfect treasure of compressed information''), 
Ansted's Physical (Geography, and the works of Petermann and Mikier. The arrangement of the latter authors was generally adopted, 
and in some cases their language was used. The articles on the Ocean, especially those on the Currents and Navigation, would have been 
very imperfect without the aid obtained from the investigations of Lieut. Maury, furnished to the world in his ** Sailing Directions " and 
"Physical Geography of the Sea." Interesting deductions on the Winds of the Northern Hemisphere were drawn from the work of 
Professor Coffin, published by the Smithsonian Institution. Much valuable information for the revised edition has been obtained from 
recently-published volumes of voyages and travels, such as " Kane's Arctic Explorations," " Barth's Central Africa," and " Livingstone's 
Southern Africa," as also from the article " Physical Geography," in the Encyclopaedia Britannica, written by Sir John P. W. HerschelL 

The treatise on the Physical Geography of the United States was new, and entirely original in its arrangement Much of the infor- 
mation on which it was based, was obtained from the "Army Meteorological Register," compiled by Mr. Lorin Blodgett, and from the 
" Report of the Explorations and Surveys for the Pacific Railroad." The map to accompany this report, which has been recently published 
by the United States Government, furnishes information by which we are enabled to correct many errors found in all previously-published 
maps of the section of country west of the Mississippi River. 

The opinion expressed by the author, in the following extract from the Preface to the first edition, as to the interesting character of 
the study of Physical Geography, has been fully confirmed by numerous letters which he has received from teachers in all parts of the 
country, as well as by the wide-spread demand for the book itself: 

" It is believed that no subject Of instruction will be more attractive to the young, or better fitted to elevate and expand the mind, than 
that of Physical Geography. It treats of the natural adaptation of the earth for the abode of man ; — it describes the diversities of the 
surface of the globe — its divisions of land and water — its mountains and plains ; — it draws our attention to the atmosphere, and explains 
that wonderful process, invisible to us, by which the water of the ocean is lifted into the air, thence to be distributed over the land to form 
lakes and rivers, and to give life to vegetation, which in its turn sustams animal life. In short, to use the language of another (Alexander 
Keith Johnston), * Physical (Jeography is the history of Nature presented in its most attractive form, the exponent of the wonders which 
the Almighty Creator has scattered so profusely around us.' " 

The author indulges a hope that the improvements in the revised edition of this work may render it even more worthy than before of 
the generous support of an intelligent public. 

Philadblphia, Jwm 1, 1859. 
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PHYSICAL GEOGRAPHY. 



INTRODUCTORY. — DEFINITIONS. 



I. GEOGRAPHY ia a description of the Earth. 

The term is derived from two Greek words, signlfyiog " tbe e&rth," and 
" todeBcriWand tha gre&tTarietj of Babjeota comprehended in tbie geoeral 
doGnition ma; be coDBidered nnder tbe three diTisiona of Mathematical, 
Pbjsieal, and Pulitical Qeograpby. 

II. Mathematical Geogbafht tre&ts of the form, Btie, and 
motions of the earth ; of its position among the other bodies of 
the nniverse, its divisions by circles, and the representations of 
the whole or portions of its surface on globes or maps. 

III. Physical OsoaKAPHY treats of the natural divisions of 
land and vrater, the phenomena of the atmosphere, and the dis- 
tribation and arrangement of organic life. 

rV. Political GsoaoAPHY treats of the extent and popula- 
tion of diflereot countries, and the civil and social condition 
of their inhabitants. 



MATHEMATICAL GEOGRAPHY. 

T. Ths Earth is that planet which ve inhabit. 

1. It U iiuiouBlj denominated terralTial bolt, tphere, and globe, the terms 
haring lefereoM to its form. The fortn of tbe earth, ia popular lauguftge, 
ia expreaaed aa round. More correctly speaking, howsTer, ita shape ia that 
of an oblate apheroid — a ball bnlging out in Ae middle, and 
the two opposite sideB. 



DBlnlion ot on« af th« prooli tbat the < 



The piDofB that 
of a ship coming in 

QntsnaRS.— Wbst la 
•omldwsdf — Of irh«t i 
Politidol OaognfbjT 

Wbitutheewth? — 
aomflt form ?— GivB toi 



the earth is nearly round are: 1. The tops of tbe masts 
harbor are always aesn before the hull. 2. Navigators 



Etartjng &om a given port, and Bailing conatantl; in the same direction, 
bave at length arrived at the place ftian which they started; and 3. Tfaa 
shadow cast by the earth on the moon is always circular. 

That the earth is slightly flattened at the oppoeita udes haa been 
demonstrated by eminent French and English astronomers, from measuro- 
roeotsof an are of a meridian at different stations on tbe globe. The length 
of a degree was found to increase as they approached the poles. Any part 
of tbe circumference of a circle ia called an are. 

2. The circumference of the earth is about 25,000 miles ; ita diameter ii 
about 8000 miles. In einot numbers, the equatorial circumference of the 
earth is 24,899 miles. The equatorial diameter, carefully computed, is 
41,849,543 feet, equal to about 7926 miles. Tbe polar diameter ib 41,709,642 
feet, equal to about 7899} miles. It will thus be seen that the distance 
through the earth from East to West, owing to the Sattoning at the poles, is 
26} miles greater than the distance through it from North to South. 

3. The earth has two motions — the daily and the yearly, — both of which 
are from West to East. The daily motion of the earth is its revolution on its 
axis, canung day and night ; the yearly motion ia its revolution round tbe 
san, causing the Bucceasion of seasoDS. 

The axis of the earth ia an imaginary line paesing through its centre 
from North to South, and ia the diameter on which the earth is supposed to 
turn. Tbe nortbem extremity of the aus is the North Pole — the soathem 
extremity the SouUi Pole. 

Until the beginning of the sixteenth century, it was generally anpposed 
that tbe earth was stationary, and that tbe heavenly bodies revolved about 
it once in 24 hours. That tbe eartl], on the contrary, revolvoa, ia demote 
»trable by astronomy ; that tbia is highly probable, apart from scientiflo 
proof, appears from the following consideration: Ist. No other supposition 
accounts for the bul^ng of tbe earth at the equator; the centrifugal motion, 
its revolutions upon its own axis, would produce this effect 2d. A stone, 
dropped from the top of a high perpendicular tower, will always fall a short 
distance to the east of the base ; the stone has tbe motion of the top of tbe 
tower, which moves more rapidly than tbe base. 3d. This supposition alone 
will aoconut for the equatorial eurrent and tbe trade winds. At tbe equator, 
the rotary veloci^ of the earth is about 1000 miles an hour. 

The annual motion of the earth round the sun is conclusively proved 
by astronomical observations of the phenomena known aa aberration ijf 



the seasons u tbe result of the annual revolution 
of the earth round the sun, and of the incliuatiou of the earth's axis to the 
plane of the ecliptic. The angle of iaclination is about 23} degrees. It 
thus follows that the axis of tbe earth, though it alwaya pointe in the same 
direction, is at every period of its progress around the ecliptic, assoming a 
different position towards the aun. 

Twice in the year, on the 21st of March and 23d of September, the axil 
is perpendicular to tbe direction of tbe sun's rays ; these are the eqninoxes, 
(equal nights). On the 21at of June, the North Pole leans towards the sun, 
bringing the Northern Hemisphere the moat under the influence of his rays. 
On the 2Iat of December the South Pole leans towards the ann, bringing tbe 
Southern Hemisphere the most under this influence; these points in the 
ecliptic are colled the solstices, (sun stands). 

QDasTiORS.— State tlia evidenoa af the eartli'a beiog flktteaad at the polag.— Wbst U 
the eilantaf tha oiraamAreuee of tha esrtb? — Of (lie dismetarof tlia autli7 — HowmsDj 
mottonahu the euth, and what ua thejF— Whatla the axil of (he earth F 

Slal« some of the reuons which render it probable tbe earth revolraaf — What oor- 
clasirel; piovei the onnaal reTolalioD of the earth ?~Kip]ain tbe laeBaaaiaD of eeBBor 
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INTRODUCTORY. 



The eipIanatioD ^Tun on the preceding page will b 
Btood bj on enuaiDatiun of the annexed dia^am. 



On the 21sl of March, one half of both the Northern and Southern 
HemiapbereH ia turned towards the sun, and thedaye and nights are of equal 
length throughout the entire globe. As the earth continues its revolution 
round the eun, from Hareh 21at to June 21at, the North Pole ia more and 
more tamed towards Uie bud, and the South Pole is in consequence farther 
turned from it. The longest day in the Northern Hemisphere, and shortest 
daj in the Southern, is the 2Ut of Jane. It ia then mid'^ammer in the 
Northern Hemisphere, while it is mid-winter in the Southern. 

As the earth still continues its course, the length of a dn; in the Northern 
Ilemispbere decreases, and in the Southern it increases, until on the 23d 
of September tlie dajs and nights are again of equal length. It ia then 
autumn in the Northern Hemisphere, and spring in the SuuCbern. 

As the earth still further continues ita course, from the 23d of September 
to the 2l8t of December, the South Pole ia more turned towarda the sun, 
and in consequence the North Polo is turned from it. The longest dajr in 
the Southern Hemisphere, and shortest in the Northern, ia the 21st of 
December. It is then mid-summer south of the equator, and mid-wint«r 
north of it. 

From the 2l8t of December to the 21st of March, the daya increase in 
length in the Northern Hemiapbare, and decrease in the Southern, until on 
March 21st tbej are again equal. It is then spring in the Northern Hemi- 
sphere, and autumn in the Southern. 

The ecliptic is the orbit in which the earth revolves round the sun. It 
is so called because it is the circle in which eclipses occur. It is the path in 
which the sun appears to move round the earth. 

The velocit; of the earth, in its refolatiou round the ann, ezoeeda 1000 
miles a minnle. 





Id Pokr Cirolei. 



4. For purposes of geographical desoription, imaginorj lines are em- 
ployed, which divide the earth into different sections. These are the equator, 
the meridians, the parallels, the Iropice, and the polar circles. 

The equator and meridians divide the earth into equal parte, and are 

Explain Ihediajpam.— What is thseoliptior— How great ta the veloei^ of the earth 
la it! rtTolation round lh< son T 
For what parpMe are lniagiiiu'7 lines amplojedf — Name ttaeie lises. 



u'llled great circles. The tropics, polar circles, and parallels diride tb« 
earth into unequal parts, and are called small ciroles. Every drote u 
divided into 360 equal parts, called degrees. The length of a degree, on 



a great circle, is about 69 miles 
varioa with the siae of the circle. 

Oeographera have adopted the 
of a mile varies in dlETerent countries. 
to more than four English miles. 

The equator encircles the earth fni 
the poles. The tropics, polar circli 



amall circles, the length of a degroa 



of a degree, because the length 
A German mile, for example, is equftl 

n cast to west, at equal distances from 
nd parallels are emnll circles extending 
round the earth, parallel with the equator. There are two tropics and two 
polar circles; the number of parallels is unlimited. The Tropic of Cancer 
is 23} degrees north of the equator; the Tropic of Capricorn 23} degreaa 
south of it. The Arctic circle is 23} degrees south of the North pole , th« 
Antarotio circle 23} degrees north of the South Pole The Meridians ar« 
groat circles extending round the earth north and south, through the polea; 
their number is unlimited. 





5. Zones are divisions of the earth's surbce, formed by the tropics and 
polar circles. They are five in number — two Frigid, two Temperate, nnil 
one Torrid. The North Frigid Zone is north of the Arctic Circle ; the 
South Frigid, south of the Antarctic Circle; the North Temperate Zone ia 
between the Arctic Circle and Tropic of Cancer; the South Temperate 
between the Tropic of Capricorn and Antarctic Circle ; the Torrid Zone ia 
between the Tropics. 

6. The Latitude and Longitude of a place being known, it la easy to 
determine its relative position and distance from Other places. Latitude ia 
distance from the equator, north or south. Longitude is distance from any 
given meridian, east or west. 

Places north of the equator are in Niorth Latitude; those sonth of it in 
South Latitude. The distance from the equator to the polea is 90 degrees ; 
Latitude, therefore, can never exceed 90 degrees. Latitude ia measured on 
great circles (meridians), therefore the length of a degree must be aboat 
69 miles. If a place is said to be in 10 degreea North Latitude, it ia nnder- 
stood to be 10 degrees north of the equator, or about 690 miles from it ; and 
a line encircling the earth from east to west, passing through thia place, ia 
the 10th parallel of Latitude. 

Different nations usually reckon Longitude from the meridians of the 
capitals of their own countries. Thus, on French maps. Longitude ia 
reckoned from the meridian of Paris. On the maps in this book. Longitude 
is computed from the meridian of Greenwich, in England. A line passing 
round the earth, through Greenwich and the North and South poles, is the 
meridian of Greenwich. All places east of this line are in East Longitude; 
all west of it, in West Longitude. A degree of Longitude may be measured 
on any circle extending east and west.^ Ou the equator, its length is the 
same as a degree of Latitude, or 69 miles; proceeding from the equator 
towards the poles, it diminiebBs with the sise of the circles. On the 30th 
parallel, it is 60 miles; on the 60tb parallel, 34} miles. Longitude is com- 
puted 180 degrees in each direction. 

Note. — As many of the principles in this treatise have reference to the 
foregoing definitions, it is recommended that they be carefully perused 
before commencing the chapters which follow. 

Vrbj bave geographun s4opl«d the meumrs of a degree T — What ii the Eqaator?— 
Wha'^are tbe Tropics, Polsr Cirolei, and Fu&llela ?— VhM are the HeridiBur 
nbst are Zonei F '- How disd; are there ? — What Is Latitude f — Longilode F 



PHYSICAL GEOGEAPHY. 

Thb matter of which the Earth is composed is collected into a mass of the form of an orange, or an oblate spheroid. Its oatfiidd 
part, or sTirface, is composed of land and water. Sarrounding the earth, and extending to the height of about 45 miles, is tho 
atmosphere. Physical Geography treats of the natural features and laws of the land, the water, the atmosphere, and of the plants 
and animals which belong to the globe, ^hese subjects will be examined in this work under the general divisions of: — Ist. Geology, 
or a description of the land ; 2d. Hydrography, or a description of the water ; 3J. Meteorology, or a description of the atmosphere 
and its phenomena ; 4th. Organic Life, or the arrangement and distribution of vegetable and animal life. 



"f^tln nl ArttV"" 



PART I. 



GEOLOGY. 



Geoloqt is that department of Physical Geography which 
treats of the natural features of the Und of the Earth. Tho 
subject will be considered under the several divisions of: — 
]. General Structure of the Land ; 2. Continents; 3. Islands; 
4, Mountains and Valleys ; 5. Plateaus, or Table-lands ; 6. Plains ; 
and 7. Volcanoes and Earthquakes. 

ta T — Under wb*t gtpcral 



The science of Q-eohgy proper treats of the formation and 
general structure of tho Earth beneath the surface, and of tho 
changes the globe has undergone ; but as a department of Physical 
Geography, tho signification of the term is limited to a descrip- 
tion of the more immediate land-surface of the globe, as the form 
of the land and the diversities of its surface. 

or wb*[ doM OeoIogT treat ? — TInilet wbst genenl dhiilniia will Uie nibjaat b* 
CDnaidind F — Ot whit docB tbe ideoee of Oology proper trentf 



PHYSICAL GEOGRAPHY. 



CHAPTER I. 
GENERAL STRUCTURE OF THE LAND. 

1. Thb subject of whicli tliia chapter treats, Etrictlj apeaking, 
belongs to the science of Geology, and not to Physical Geogra- 
phy ; bat before proceeding to the considerstion of the form of 
the land and the diversitieB of its snrfaco, some knowledge of its 
general stnctore will be fonnd osefol. 

n. The Tuions substances which constitute the Earth may be 
divided into simple and compound. A simple substance, or ele- 
ment, is one which cannot be separated into other component parts. 
A componnd substance is formed by the combination of two or 
more simple eubstances or elemento. 

The entire namber of elementB jet diacovered is eiitj-ene, of which only 
fourteen are toand in uatnre in a pure state, and these occur rarelj, and in 
verj limited qaautities. Qold, ulver, and copper are elements, generally 
fonnd combined with other lubatanccB, but frequently dlBcovered in a pure, 
onmized state. Granite and limestone are compound substances. 

Nearly all the matter of the globe is composed of different combinations 
of eighteen of these elements ; and no ntaUtr pertfunlng to the earth, no part 
of the land or water, no pardcle of air, no plant or animal, has yet been 
discoTered, which, on being submitted to the analysis of the chemist, is not 
found to be compoaed of one, or some combination of two or more of the 
eiity-one elecaents first mentioned. 

Til. On and immediately below the Burface of the land will be 
fonnd, generally speaking, loose or unoonsolidated materials, 
which are called eartht. The first in order, usually occupying 
the immediate surface, is composed principally of decayed vege- 
table and animal enbstancee, and is called vegetable mould, 

rV. The other earths are composed principally of particles 
which hare been worn off by the atmosphere, the winds, and the 
rain, from the solid rocks which form the crust of the earth. 
These are called mineral earths, and hear the names respectively 
of the nineralB which enter most largely into their composition. 
Tfaas, when earths are composed principally of tUtx, or flint, they are 
called eilicioas earths (sand is an example) ; when of calx, or lime, celoa- 
reona earths ; and when of argUla, or clay, argillaceous earths. 

If there were only silioione earth there could be no vegetation, for it is 
too porons to retain the moiatnre. Sandy deserts ore examples of tracts of 
land oomposed almost wholly of siUoioas earth. Calcareous earth is too 
dry and hot foe vegetation, and orgillaceons earth is too wet and cold. 
When these earths, however, are mixed together in due proportions, they 
oorreot and improve each other, and form the fertile soil of onr gardens and 
fields. Sand corrects the stifiness of clayey land, and lime adds to its 

Without sand, no glass could be made ; nor oould faonsee of brick or stone 
be built, for sand is a necessary ingredient in mortar. Without clay, we 
ehoold have no springs ; fbr beds of clay, or clayey tocka, alone arrest the 
downward progress of the water which falls in rain, thus forming the reser- 
voirs tram which springs flow. 

T. The wearing away of solid rocks, by the influences already 
emunerated, is not confined exclusively to the particles which 
form mineral earths. Large fragments are frequently broken off, 
from which are formed the gravel, pebbles, and rounded stones 
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that are seen on the sea-shore, and is the beds of rivers. At 
first, these fragments are rough, but when subjected to the rolling 
of waves on the beach, or to the action of running vfater in 
rivers, by rubbing and grinding against each other, they become 
smooth and rounded. 

YI. After digging through the different earths which lie at the 
surface, we come to hard or consolidated materials, which are 
called rocha. These rocks form what is called the "crust of the 
earth," and, generally speaking, they ar6 of the same materials 
as the earths we have just described : the only difference being, 
that in the earths the materials are loose, or unconsolidated ; and 
in the rocks, hard, or consolidated. 

Popularly, the term " rock" is applied only te tbe more compact and aolid 
portions of the globe, bat geologically it extends to every form^on; to the 
loose Bonds, gravels, and clays, as well as te the limestones and granites. 

Our positive knowledge of the formations consUtuting the interior of tbe 
earth is very limited, the labors of the miner having extended to but com- 
paratively a short distance below the snrfaoe of tbe earth, and scarcely 2000 
feet below the level of the sea. 

Tbe greatest depth below the level of the sea yet reached by man is 
probably tbe bore of the new salt works, at Minden, Prnssia; which, Id 
Jane, 1844, leached the depth of 1993 feet, or, from tbe mouth of the mine, 
2231 feet. Probably the deepest mine in the world, though not now worked, 
is that of Euttenberg, in Bohemia, which has an absolute depth of 3778 feet 
It does not, however, extend so far below the level of the sea as that of 
Minden. The deepest mine in America is the ailver-mine of Valenoiana, 
nenr Qunnaxunto, in Mexico, which has a depth of 1S8T feet ; yet the bottom 
of this mine is more than 5000 feet above the level of tbe sea. 

VIL All rocks maybe classified — 

1. As Stratified, or Unstratified ; 

2. As FossiliferouB, or Non-fossiliferons ; 
8. As Igneous, Metamorphic, or Aqneons. 

yill. Stratified rocks are fonnd in tbe regular form of beds or 
layers, varying in depth from the thickness of a sheet of paper 
to many feet. These beds are sometimes arranged horizontally, 
but oftener inclined at various angles to the horizon. This class 
of rocks is estimated to occupy about nine-tenths of the land 
surface of the earth, and to have an average depth of eight or 
ten miles. 



StrsUBcd and UnsCntifled Roaka. 

IX. Unstratified rocks are irregular masses, the lowest of all 
rocks, forming the basis or bed on which the others rest. But 
while they thus form this basis or bed, they are frequently pressed 
up through tbe stratified rocks, constituting in many places the 
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eammits of lofty mountains. They do not probably occupy more 
than one-tenth part of the earth 'a surface, but ve have reason to 
suppose they constitute the internal parts of the globe to a great 
depth. 

YII. FMsiliferouB roclcs contun, in a petrified state, the re- 
mains of plants and animals, sometimes in small, but often in 
enormous quantities. The fossiliferous rocks are stratified. A 
fart of the non-foBsiliferous rocks are stratified — a part are 
unetratified. 

■ 1. Prof. Hitchcock infers thftt two-thirds of the aartaee of the existing 
oonUueDts are composed of fosnliferoaa rocks, and the; ar« often sererftl 
thousand foet in thickoess. The qaaoUtj of miorosaopic sheila disooTered 
by tbe great FruBdon naturalist, H. Ehrenherg, in rooks of this formation, 
is most wonderfal. Shells not larger than a grain of sand form entire 
mountains. In one place in Oermanj he discoTered a bed fourteen feet 
thick, made up of the shells of minute animals, so Bmslt that he estimated 
that fort; millions of them would be required to form a cubio inch. 

2. The qnantitj of fossil remains is so great, that with the exception of 
the metitls, and some of the older rocks, probablj not a particle of matter 
eiisla on the surface of tbe earth that has not at some time formed part of a 

Vin, IgneouB rocks, or those which are auppoaed to owe their 
origin to fire, are sab-divided into Plutonic and Volcanic rocks. 
They are unstratified and non-{|ossiliferons. 

1. PIntonic rocks, it is supposed, were formed of melted matter, cooled 
and consolidated at a great depth, and under an enormous pressure, and 
then thrown up by the elastic force of internal heat. Volcanic rocks ere tbe 
products of anoicDl Toloanic eruptions. 

2. Oranite and its varieties constitute the principal plutonio rocks. 
Basalts and green-atone are among the principal volcanic rocks. From tbeir 
frequent arrangement in the form of steps, thej are often called "trap 
rocks," from the Swedish trappa, " a stair." Fingal's Cave and the Giant's 
Causeway are familiar azamplea. 



Fingal's CsTi. 

3. Tbe theory of the igneous formationof rocks, of which it^ have positive 
proof by obearvation in tbe case of TOlcanic rocks, pre-supposos tbe earth to 
have been originally in a melted state, and that its centre now, excluding a 
crust only from 20 to 50 miles in thickness, is a sea of fire. Additional 
eTidence of this is found in the fact, that the temperature of the earth 
regularly increases one degree for every 54 feet of descent beneath its 
■urfsce. At this rate of increase, a heat sufficient to melt all known rocks 
would be reached at a depth of between 40 and 50 miles. 



IX. Metamorphic rocks are supposed to have been formed in 
regular beds or layers, of the sediment of vrater, but having been 
deposited near the place where plutonic rocks were generated, 
their character has been changed by the immense heat, and they 
have become as highly crystaUized as granite itself, without losing 
their regular form. They are stratified, and non-foBsiliferous. 

1. Gneiss, a very common rook in some parts of the United States, esp» 
oiallj in New England, and often so nearly resembling granit«, as hardly to 
be distinguished from it even by a practised eye, is a metamorphic rock. 

X. Aqueous rocks appear to have been formed by the gradual 
deposit of sedimentary ipatter iu water, which has become more 
or less hardened into solid rocks. They are stratified and 
fossiliferous. 

1. They are Tarioosly subdivided by different geologists with reference to 
their age, and tbo depth at which they are found from the surface, into 
numerous groups and orders. Qroups found -at the greatest deptii, and 
containing the remains of the earliest formed animals, are regarded as the 
oldest ; those containing the remains of animals similar to those now living, 
are deemed to be of the most recent formation. 

2. Aqueous rooks constituta by far tbe greatest portion of tbe exposed 
crustt of the earth. Tbe various kinds of soils, gravels, sands, clays, lime- 
stone, coal, sandstone, and some slates, are the principal rocks of this class. 

XL All stratified rocks maintain a regular* order of succession; 
that is, if an older rock is at the surface, we may be assured none 
of later formation is underneath it. Thus, no geologist would 
expect to find beds of coal underneath strata of talcoae slate, 
the latter being an older formation ; yet this slate has been 
bored into, at great labor and with much expense, in search 
for coal. 

Xn. The cmst of the earth is undergoing inoesaant change. 
The atmosphere, the ocean, and rivers, are agents constantly 
acting upon the land, and removing its particles into the sea ; 
while, as if to compensate for this gradual wearing away of the 
land, at intervals of time, volcanic eruptions elevate enormous 
masses of matter, sometimes forming new islands in the midst of 
tbe ocean. Yet these changes are trivial, compared with those 
which geology teaches us must have taken place to fit the earth 
for the abode «f man. 

XIIL Recapitulation, — It will thus be seen that the matter 
of which the earth is composed, is constituted of a comparatively 
limited number of simple elements; — 

That the crust of the earth is composed of rocks arranged, 
according to their form and position, into stratified, lying in 
horizontal or inclined layers, and unstratified, lying nearest the 
centre ; — 

According to tkeir character, into fossiliferous, containing or- 
ganic remains of plants and animals ; and non-fossiliferous, con- 
taining no such remains, — 

And according to their origin, into Igneous, formed by the 
direct agency of fire ; Metamorphie, formed by internal heat and 
pressure ; and Aqueous, formed by deposits of sedimentary matter 
in water. 

It will also be seen that the crust of the earth is undergoing 
constant changes. 
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CHAPTER II. 

CONTINENTS. 

I. COMTIHBKTS, of which there are only two on the earth, we 
those great masses of coonected land, one of which b in the 
Eastern and one in the Western Hemisphere. The; differ from 
islands only in their greater extent, both being entirely sur* 
rounded hy Trater. 

1. The ialand of AastroUa, on account of its great atie, ii, by Bome g«o- 
grapbere, legnrded u a contineal It is generallj ranked, bowever, aDiong 

2. Od many maps of the world, eonstmcted in the interral of time between 
Oie discoTery of the South Seae and their naviga^on by Captain Cook, an 
immeoae continent, stretching out from the Sonth Pole, and filling tbe 
Antarotio regions, figures under the name of Terra Aiuitralu Incognita, 
(anknoirn southern land). No evidenae of the existence of nuch 'a con- 
tinent oould be adduced, but speculative geograpbers believed that aucb a 
moss of land must exist in these regions, to balance the greater known 
quantity of the Northern Hemiaphere. 

The researches of Captain Cook banished the dreamt of those who 
expected to find here habitable countries, bat left unsettled the question 
wbetber there might not be vast tracts of land in the fror.en re^^ions near 
the South Pole. This question was settled by the United Smtcs' Eiploring 
Expedition in 1840, and the British Expedition in 1841, and the existence 
of such tracts was satisfactorily proved. But it has not yet i>een determined 
whether the respective districts are continuous, so as tu form what may be 
called an Antarctic continent. 

3. In the Norlbem Hem i sphere, Greenland, now known not to be a part 
of the main land of America, may be the projection of an Arctic continent 
extending around the North Pole. 

II. The great Eastern continent extends through upwards of 
two hundred degrees of longitude, from Cape Verd, the moat 
westerly point of Africa, 17° 33' west, to East Cape, the eastern 
extremity of Asia, 190° east (170° west). It embraces upwards 
of a hundred and ten degrees of latitude, from Cape Severo 
Vostochnoi, in Siberia, 78° 16' north, to Cape Agulhas,S. E.of 
the Cape of Good Hope, 34° 50' south. Its area may be stated at 
about 31,000,000 square miles. 

III. This continent has a maritime coast-line of more than 
60,000 miles, and attains its greatest elevation in Central Asia, 
the land here reaching the enormous lieight of nearly five and a 
half miles, the culminating point of the globe. Its greatest 
depression is the shore of the Dead Sea, which, at the water 
level, is more than 1300 feet below the surface of the Mediter- 
ranean Sea. 

1. Of the three divisions of the continent, Europe comprises somewhat 
less than ons^ighth of its entire aren, Africa more than one-third, and Asia 
more than one-half. Africa is about three times, and Asia more than four 
times, the siie of Europe. 

2. Africa, tfae south-western member of the continent, differs in many 
respects from the other portions. Externally, a comparatiTcly unbroken 
ooast-line; and, in the interior, a deRcicnt water comoiuni cation, and great 
deserts, mark the contrast. Asia and Europe exhibit repeated examples of 
■leeply-indented shores, and both are abundantly supplied with great river 
^■tems. 

IV. The Western continent, inferior in size, extends through 
upwards of a hundred and thirty degrees of longitude, from 



Cape St Roque, in Brazil, 35" west, to Cape Prince of Wales, 
the most westerly point of North America, 168° west. It em- 
braces upwards of one hundred and twenty degrees of latitude, 
from Point Barrow, the most northern point of the Continent of 
America, 72° north, to the Straits of Magellan, 54" south. Its 
entire area may be stated at about 14,500,000 square miles. 

V. This continent has a maritime coast-line of about 37,500 
miles. Its greatest elevation ia nearly four and a half miles, a 
mile below the culminating point of the Eastern continent. Of 
the two divisions of the continent. North and South America, the 
former comprises about five-ninths of its area. The entire con- 
tinent ia less in extent than Asia, and hardly equal to Africa and 
Europe combined. 

VI. A striking dissimilarity appears in the general contour or 
OQtline of the two continents. In the Eastern continent, the 
prevailing direction of the land is from east to west, or, more 
correctly, south-west to north-east. In the Western continent 
it ia directly the reverse, or from south-east to north-west. 

VII. The Western continent exhibits a etmpler outline than 
the Eastern. Its maritime coast has a less proportion of inden- 
tations, none of consequence appearing on the Pacific coast, 
except the Gulf of California. The eastern sea-board of South 
America is also comparatively unbroken. 

1. Of all the divisions of the globe, Europe is most deeply indented hy 
seas, bays, and gulfs. This is strikingly shown in the following table, 
which exhibits the area, the extent of coast'line, and the proportion of 
square miles of surface to one mile of coast for each of the grand 
divisions : — 
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VIII. The two continents have some points of resemblance 
Both terminate in pointed projections towards the south 
America, with the rocky precipices of Cape Horn ; Africa, with 



n tba two Continents. — In vUdl 



tts Table Moantun rising to the height of about 3500 feet. Their 
limits to the Dorth have nearl; the same latitude, generally that 
of about 70 degrees. An important member of each continent 
ia almost isolated : a narrow isthmus connects Africa with Asia, 
and another one unites Korth and South America. 

1. Descending to detail, we find the Dortherlj projection of the Peninsula 
tt Jutland repeated in the Peninsula of Yucatan, in Central America, the 
onl; important exceptions to the southerly direction of peniosuks. The 
deep bend in the western coast of Sonth America, south-west of Peru, is 
repeated in Africa b; the Oulf of Oninea. 

2. East of the soutbern part of each continent is a large inland, or group 
of islands: as Madagascar, east of Africa — and the Falkland Islands, east 
of South America. The remarkable fiords or crevices of the coast of Nor- 
way, are repeated oo the south-west ooast of South America. 

IX. Comparing the two sides of the Atlantic Baain, a mutual 
disposition to unite may be observed in the advancing and retreat- 
ing nature of the coast-IineB of the land. The great projection 
of Western Africa is opposite the indentation of the Gulf of 
Mexico, and the projection of the Brazilian shore is opposite the 
indentation of the Gulf of Guinea. 

1. The bold conception has been entertained from this peonliar outline, 
that the two contineuts once formed an Dudivided terrilorj, which some 
great caQTulsion separated, creating the Atlantio Tallej, into which the 
ocean poured. 

X. The mean height of continents, or their average elevation 
above the level of the sea, ia a subject investigated by Humboldt, 
with somewhat surprising results. He finds that the mean height 
depends not so much upon the mountain-chains, as upon the table- 
lands, plateaus, and plains. 

1. He estimates that if the Pyrenees were spread over Europe, they would 
raise the land soaroely 6 feet; and the Alps, about 22 feet; while the 
plateau of Spain would produce an average elevatioD of 76 feet. If the 
Andes were pulverised, and spread over the plains of South America, the 
effect would be to raise the surface 518 feet. The average elevation of 
Europe, above the level of the sea, is estimated at 670 feet; of North 
America, 750 feet; of South America, 1130 feet ; and of Aua, 1150 feet. 



CHAPTER III. 
ISLANDS. 

I. Islands are masses of land, greatly varying in size, entirely 
surrounded by water. They rarely occur alone in the midst of a 
Tride expanse of ocean, but usually form groups and archipelagoes 
contiguous to the main land. 

1. Islands may be divided into two classes; Continental, and Pelagic, 
(belonging to the sea). Continental islands are those which lie along the 
coasts of continents. They are generally long and narrow, with their extre- 
mities pointing towards each other. Of this class are the Japanese, and 
ether islands that extend along the coast of Asia ; the British Isles, and the 
West Indies. Those which are found in Ibe midst of the sea, generally of a 
round or elliptical form, are Pelagic — as the Sandwich Islands, and 
St. Helena. 
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2. Solitary isles are oommonly small, and of volcanio origin. Ascension 
Island is an example, 1450 miles from the coast of Africa, 680 from St. He- 
lena, and 520 mites from the Island of St. Matthew, tbe nearest point of 
land. St Helena is another example, ISOO miles from the coast of Braiil, 
and 1200 from the shores of Africa, Ascension Island being its nearest 
neighbor. Both these islands are of volcanic formation. 



bland of SL Halena. 

3. Rookall, a granite block, scarcely a hundred yards in ciroomferenee^ 
situated in the Atlantic Ocean, tliree hundred miles west of Scotland, and 
St. Paul's Rocks, also in the Atlantic, seven hundred miles east of Braiil, 
are remarkable exceptions to tbe general characteristic of solitary islands. 

U. Some islands are simple masses of sand deposited by the 
ocean, and just rising above high water mark ; others are tracts, 
more or less extensive, having a general resemblance, in their 
mountains, plains, lakes, rivers, and variable climates, to the 
adjacent continent. 

III. The geographical position and geological character of 
many islands render it highly probable that they were formerly 
a portion of the neighboring continent, the connecting parts being 
at a lower level, and submerged by water. 

1. Thus tbe crystalline monntuns of Corsica and Sardinia extend in tb« 
same direction, and are of similar formation to the maritime Alps, of which 
they undoubtedly form a part Tbe Japanese Islands are a continuation of 
the Peninsula of Kamtecbatka. The West India Islands seem to have been 
rendered insular by the incursions of the ocean, 

2. It can hardly be doubted that the island of Qreat Britain has been 
detached from the main land of Europe, the sea having cut its way through 
an isthmus which once connected England with France, and funned the 
Straits of Dover. 

IV. A great number of islands are of volcanic origin, oa some 
of which tbe volcanoes are still active. Though distributed 
through all latitudes, from the island of Jan Mayen, 72" north, 
to the Antarctic Land, they are most niunerous in the Indian 
and Pacific Oceans. 

v. The formation of new islands by sub-marine volcanio 
action, though of rare occurrence, is a phenomenon of which we 
have many well- authenticated records. Some of these remark- 
able creations have entirely disappeared beneath the surface of 
the sea ; others have slightly subsided, forming dangerous shoals ; 
white others again have continued permanent. 
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Tba foUowing are weU-ftuthentioaled aooonnts of such oreation* io different ' 
loeoliUea:— 

1. The Azoftt. — New isluidB appeared in connection with this group in 
1S38, 1587, and lT20j but tb« best-known example occurred in 1811, when 
the teroporarj iilaud of Sabrina roae off the cobhd of St. Michael. It utUiued 
the height of 300 feet, was about a mile in aircumferenca, but groduaUj 
aubsided, and wholly diaappsared by the eloso of February, 1812. In 1813, 
the water at thia spot was 600 feet deep. 

2. Coatl of Iceland.— th^ island of NjQe, or New Island, waa erupted in 
1783, and formally claimed by the court of Denmark ; but in a few montha 
the sea ragtuned poaaesaion of the aite. 

3. AlatiUm Xglet. — A new island waa added to tbia group in the year 1806, 
upwards of fbur geognphical milea in ciroumfereoce ; and a second appeared 
in 1814, which rose to the height of 3000 feet, then slightly subsiding. Both 
have ainco remained firm. 

4. Coa*l of SieUy. — Hotham or Graham Island arose in the ;ear 1831. 
On the 19tb of Jnlj, in that year, the crater of the volcano which formed it 
bad arisen a few feet above the level of the sea, and was in great activity ; 
emitting vast volamea of steam, ashes, and dnsL The island increased in 
all its dimenuona from that time until Aoguat, when its circumference was 
about 3240 feet, and its height 107 feet. From August until October, variona 
changes took place, and in December it entirely disappeared. In 1846, it 
formed a shoal with 210 feet of water upon it. 

TI. Goralline ibIkiicIs, among the most interesting and won- 
derful operationa of nature, are the work of minute animals, 
whicb exist in countless numbers in the tropical parts of the 
Indian and Pacific Oceans. These little creatures secrete from 
their food and from the surrounding sea-water a mass of matter 
vhich becomes rock. These rocks, derated to the surface, are 
broken up by the elements, and exposed to the atmosphere. The 
winds and the cnrrents convey to them from a distance numerous 
seeds and plants, vegetation springs up ; and thus, after a time, 
coral islands become fitted for the habitation of man. 

The ooral insect cannot eziat if left dry, nor at a greater depth than fkim 
150 to 200 feel. It always commences building its stony habitation on sub- 
marine land, and ceases its tabor in an upward direction on reaching the 
aorboe of the water. The occurrence of ooral below the depth mentioned 
can only be explained on the supposition that the foundation on which 
the insect commenced to bnttd baa sitheided ; while all the coral above the 
surface haa either been washed np by the stormy swell of the ocean, or ele- 
vated by volcanio action or other internal forces. 

VU. Coralline Formations are distributed into the fonr great 
classra of Lagoon-islands, to which their Indian name of Atolla 
is generally applied, Encircling-reefs, Barrier-reefs, and Fringing- 
reefi). 

1, Lagoon-islands, or atoUe, consist of a belt of coral enclosing a lagoon, 
or vacant space of the ocean. The coral above the surface of the water is 
nsuallylees than a quarter of a mile in breadth, and so low, that it would not 
be perceptible at a very small diataucc, but far its vegetable clothing of 
oocoo-nute and palms. The lagoons themselves, or enclosed spaeea, vary in 
extant ih)m a few square miles to enormous areas. The depth of water in 
the lagoons ranges fhim 100 to 300 feet 

The atolls are variooaly circular, oval, and irregular in shape. They 
occur singly and in groups. Dangerous Archipelago, east of the Society 
Islands, !s an assemblage of 80 atolla, mostly circular, subject to strong 
currenls and squalls. The surf is said to beat on them with such violence 
as to be heard for a distance of 8 milea. Many of the islets are inhabited. 
The Caroline Archipelago, north of New Guinea, the largest of all, comprises 
60 gronps of atolls about 1000 miles in length. Man; are of great size, and 
all are beaten by a tempestuous aea and occasional hurricanes. 

Says Hr. Darwin, in describing Whitsunday Island, a sketch of which, 

ein iDrns exsmplei oT o< 
Oonl Islands. — Nun< the : 
bUndi? 



taken ftom Beechey's Voyage, is presented below. — "The immensity of the 
ocean, the fur; of the breakers, contrasted with the lowness of the laud nod 
the smoothness of the bright green water within the lagoon, can hardly be 
imagined without having been seen." 



Vlsw af Wbiuunday Idud. 

2. Encircling-reefs differ only from the atolla in having one or more islands 
within the central expanse. The coral belt is commonly at the diBtance of 
two or three miles from the enclosed shore. Tahiti, the principal of the 
Society group, is a fine example ; an island rising in monntains 7000 feet 
high, surrounded by a lagoon, like an enormous moat, from half a mile to 
three miles broad, and 200 feet deep, which is separated from the outrlying 
ocean by a reef of coral. The coral, both in the cose of atolls and encircling 
reefs, has openingsorchannelsiuite circuit, by which ships enter the lagoons, 
where the; find excellent harborage. 

3. Barrier-reefs extend in strught lines in front of the shores of a conti- 
nent, or of a large island, frequently at a considerable distance from the land. 
New Caledonia has a reef of this kind 400 miles long; but the grandest 
example of coral formation known is the great Australian reef. Externally, 
it rises with littie inclination from a fathomless ocean — stretehes upwards 
of 1000 miles along the north-eaitt coast— varies in breadth ftom 200 yards to 
a mile, and in distance from the shore from 20 to 70 miles. There are many 
openings through the reef, by which Tcsaela enter the interior ocean, which 
is everywhere safel; navigable. 

4. Fringing-reefs are mere ribbons of coral, enclosing no lagoons, but 
Immediately lining the shore. 

Vni. The growth of coral reefs and islands is chiefly 
confined to the Torrid Zone. In a few cases, as in the warm 
waters of the Gulf Stream, among the Bermudas, as far north as 
S2° 15', and in the Bed Sea at S0° north, it has been observed 
beyond the Tropics. AtoUs, Encircling-reefs, and Barrier-reefs, 
are confined exclusively to the Indian and Pacific Oceans. 
Fringing-reefs occur exclusively among the West India Islands, 
and in the Mediterranean and Bed Seas, and are also found in 
various parts of the Indian and Pacific waters. The tropical 
waters of the Eastern Atlantic and Eastern Pacific appear to be 
entirely destitute of coral formations. 

IX. Recapitulation. — It thus appears that all the land on the 
surface of the earth is arranged in the form of Continents or 
Islands ; that the continents have many points of contrast and 
resemblance ; that the islands are either portions of a continent 
separated from it by some convulsion of nature, or by the action 
of water — or that they are masses of sand washed up by the 
waves — or that they are of volcanic or coral formation. 



Thieb have sriiaa. — Dasoribe tha formation of Deacribe Bneiniling-raeh — BiuTier-reafi — Fringing-rnta. — To what Zona u die 
I of Caralliiie FonnsUoas. — Which am Lagoon groKth af Coral chiefly eonllDed? — Reopitolat* the nbjecta of this ud tha praeadlng 
ehapUr. 
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CHAPTER IV. 

MOUNTAINS AND VALLEYS. 

I, Thb snrface of the earth is greatly diversified bjtnonntains 
sad Talle;B, hills, table-Unds, and plains. 

II. MountfunB &re the highest elevations of the earth's sur- 
face ; and with reference to their height, may be considered as 
forming three classra. The first class includes those rising to 
the elevation of 20,000 feet, and upwards; the second, those 
ranging between 10,000 and 20,000 feet ; the third, those between 
2000 and 10,000 feet, all inferior elevations being styled hills and 
slopeB. 

The Himalaja range and Aodes are of the fint cIubb ; the Roekj 
Hoontuna, Alps, Pyrenees, and Atlas belong to the Becoad elasa ; and the 
Allegbouiea, Whits Mountains, and Appenines are ezamplea of the third 

The imprewion ie a nataral one, that the mountains on the earth eauM it 
to be an irregular body, and not a sphere, but the highest mountain known, 
riuDg above 29,000 feet, is only oue Sve-UiousaDdtb part of the earth's 
greatest circumferenoe, and onlj one sizteen-hnndredth part of ita diameter. 
A iiugle hair, on an ordinary globe, would fully repreeent the elevation. 

Honutuna are seldom found in plains remote from eaoh other, and when 
the; do thus occur are usually of volcanic origin — as Mount Etna, the Peak 
of TeneriSe, and Mount Egraoat in New Zealand. 

in. A continned line^or succession of mountains constitutes 
what is termed a mountain chain or range. The culminating 
point of a mountain chain is its highest elevation. A moontoin 
system consists of a number of chains or ranges extending in the 
same general direction, and having an apparent connection with 
eaoh other. 

Monntun chains are rarely simple, but osually consist of distinct, and 
often short ridgee, ezleading in the same general direction, and nearly 
parallel with each other — the whole oonstitDting a grand ohun. Ths extre- 
mities are usually rather low, the culminating point being near the oentre. 
Though making many curves and angles, the mountain chains usually 
correspond in their prevailing direction to the line of greatest extent 
in the tracts of country in which tbey are situated. The mountain ranges 

B7«hatlB tfastar&caDf tha«arllidiTanIfledr— WliBt usmonnUDiF— HairinsDj 
danai may th<; ba scniidind u fanniiig t — Stata thg sleTslion, ud giTe siamplig 
of the fint olui — Sscond ~ Third. 

What affect hiT* moimtslTii opon tba apheriesl form of tlia autlir — Of what origin 



of the istandsof Cuba, Jamaica, and Porto Rico, and those of the peninsaln* 
of Califbroia, Italy, and Kamtschatka are good illustrations of the tmtb of 
this general law. Secondary lines or spurs branch off at various angles 
from the main chain stretching far away on to the plains. 

IV. The popular idea of a mountain chain as consisting of a 
single elevated ridge resembling the roof of a house, is far from 
being correct.. A mountain chain is frequently hundreds of 
miles in width, consisting of alternate ridges and depressions, the 
entire mass of land being greatly elevated above the surrounding 
surface. In mountain ranges of no great height, as the Allegha- 
nies, the depressions between the ridges are often fertile and 
beautiful valleys ; in higher chains, as the Himalaya and Andes, 
they are frequently dreary, inhospitable regions, unfitted for the 
abode of man. It is through these depressions that rivers, fed 
from the melting snow of the mountain, or from brooks trickling 
down the mountain side, find their way towards the reservoirs 
into which they fiow. 




The above diagram ie a npresentation of a section of the Chilian Andes, 
from which may be derived a very correct idea of the general formation of 
common mountain chuns. 

V. Mountain chains have usually steep declivities on the sides 
towards the ocean, and long, gentle slopes towards the interior. 
The Andes are an example. They rise abruptly from the 
Pacific ; their descent towards the interior is much more gradual. 
The ascent of the Alleghanies from the Atlantic is quite precipi- 
tous ; their descent in the direction of the valley of the Mississippi 
is gentle and gradual. 

tuiiall7>ra lolitary monnt^nir — Whit conBtilntes a mounUin ehainT — What i» tbs 
enlminaliiiK point of a monnUin ehainr — What ii a mountain ijst^mT 

Desoriba tfaa gananl ronnation of a mountain chahi.— Which aide bai vnall; tt^tf 
degliri^ai F — Qire loma axamplas to iUnatrtta ^oor atateoiaDt 
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VI. It is a fact worthy of obBervation that most of the gold and 
silver hitherto discovered has been found in mountain ranges, 
extending in a noriherlj and southerly direction. Humboldt 
first called attention to this fact as verified by tl.e gold and silver 
mines of the Andes, Ural mountainB, and Alleghanies. The 
recent discoveries of gold in California and Australia strikingly 
eonfirm the truth of this general lavr. 



Taoon Pu* — A VIsw in th* Audei. 

VII. The mountain chains of America are fe^er in number, 
more simple, and more readily traced than those of the old world. 
They may be considered as constituting six distinct systems, as 
follows: 1. The Rocky Mountain system. 2. The California 
system. 8. The Alleghany, or Apakchian system. 4. The 
Andean system. 5, The system of the Parime. 6. The Bra- 
zilian system. The first three are in North America, the last 
three in South America. 

Tlie Rocky Mountain and Andean ajsteme constitute & conneoted chain, 
eitanding along tbe Pacific coast from the Arctic Ocean to the southern 
extremitj of South America, a distance of more than 10.000 mileB. For ood- 
venience of description, this obuD, tbe longest upon the globe, is coosidered 
ta forming two syslemt. 

1. The Hoeky ifoattlain Syitem. — Tbe Bocli; Mountains extend from near 
tii« Arctic Ocean, under about the TOCh parallel of latitude, in a ioutb- 
easterly direction to the 38th parallel ; here, oasutniog the name of the 
Sierra Modre, tbe chain is continued in the same general direction to the 
Isthmus of PaoamB, which is reached at tbe low elevation of about 300 feet. 
The Sierra Madre, through Mexico and Central America, is an irregular 
intermixture of high table-lands and loftj mountiuns, man; of tbe higher 
peaks being ac^ve volcanoes. Tbe entire length of this range ma; be 
stated at 5,500 miles, at varjing distances from the Pacific of from 25 to 
900 miles. 

2. The Caii/omia Syttetn. — This sjstem comprises all the mountains of 
North America, west of the Rcckj Mountain system. It consists in some 
parts of its extent of a ungle chain, and in others of several parallel ranges ; 
and stretches along tbe Pacific coast, from the southern extremitj of the 
Peninsula of California nearl; to the Peninsula of Alaska. A spur from 
the Sierra Nevada, the most eastern range of tbe California system, con- 
a«ets that chain with the Rocky Mountain system. Some of tbe peaks of 
the California system are of loftier elevation than an; of the snmraits of the 
Bocky MounttUD system, though its average elevation is not so great. 

3. The Afghani], or Apalachian System. — This system consists of a series 
of elovatioas, rarely more than 3000 or 4000 feet in height, which extend 
north-easterly along the Atlantic coast, from about tbe 34tb parallel of lati- 
tude to the Gulf of St. Lawrence. Tbe average width of the mountain 

In what dirtclLon do the prineip»l monntain ehainj siteod, in which gold and rilvw 
arefonndr — Kame thesii mountdn >jil«aia gf America.— 61 t« a general dncripUaD 
of eacb of iheia. — Wiiioh two ot then eonititate a connected chain? 



chiuns constitoting this system may be stated at from 60 to ISO miles, at 
irious distances from the ocean of from 30 to 300 miles. 

4. The Andean System. — The Andean system comprises tbe grand rnonn* 
tain chain which extends in an unbroken line along the Pacific coast, from 
the Isthmus of Panama to the southern extremity of South America, a dis- 
tance of more than 4500 miles. South cf latitude 20° south, the system 
consists of but a single chain ; nortb of this latitude, it frequently comprises 
two or three diSerent parallel ranges. Nortb of the Equator, a spur from 
the main chain extends in a Dortb-eaaterl; direction along the coast of the 
Caribbean Sea, oonstitating the ooostMshain of Veneiuela and Cumana. Kext 
to the Himalaya range in Asia, tbe Andean system contains tbe loftiest ele- 
vations npon tbe globe. 

5. The System of the Parime. — This system includes several parallel ranf!:ea 
extending from east to west between the Orinoco and Amazon Rivers. The 
ranges are spread over a tract of country 350 miles in width, b; from lOOO 
to 1200 miles in length, and have an average elevation of perhaps 3000 or 
4000 feet. 

6. The BraeSian System. — Tbe Brasilian moantains extend along the 
south-east coast of Brasll in several parallel ranges, at various distances 
from the ocean of from 20 to 80 miles, from the river Uruguay, north-east to 
Cape St. Roque, a distance of more than 2000 miles. Their average eleva- 
tion ma; be stated at 3500 feet 

YIII. The monntain systems of the Old World are mncb more 
complicated than those of the New ; hut on examination it will 
be fonnd that, as in the New World, the principal ranges extend 
in the direction of the line of the greatest length of the continent. 

IX. The principal mountain systems of Europe and Asia con- 
sist of numerous nearly parallel ranges, extending from tha 
eastern shores of the Atlantic to the western shores of the Pacific. 
The various ranges may be considered as constituting one grand 
system, extending a distance of little less than 8000 miles, varying 
in width from 500 to 2000 miles. It reaches its culminating 
point with Mount Everest, 29,100 feet high, a peak of tbe 
Himalaya range, and the highest point of land upon the globe. 
Although this chain is not continuous, yet it is sufficiently so to 
be regarded as the grand central chain from which secondary 
ranges of greater or less importance diverge it, various angles. 

The situation of this vast monntMn band, about midwa; between the 
Equator and the Nortb Pole, considerably influences tbe climate of tbe 
extensive regions through wbicb it passes, and forms a separation between 
the warm, fertile regions of Soathem Asia, and the less genial northern 
coon tries. Id ancient 
times, in Europe, it con- 
stituted the boundary line .. _ .. ,^j ^ ... ^ . 
botweea the civilized no- 
tions of the South and the 
barbarous countries of 

tbe North. And, at the I 

present time, it separates ■ 

tbe more civilized nations : 

cf Persia and India, from ~ 

the uncivilized bordes ! 

which occupy tbe north- ; 

em and central regions of k 

X. The Cantabrian | 
mountains, the Pyre- 
nees, the low range of 

the Cevennes, the Alps, 

and the Balkan moun- *"" ari"""" P"« -* e«.ne among tbe Aipe. 

tains, constitute the central European chain. 



In what general direction do tbe principal moonKdn ch^ni of tbe Old Worid extend I 
— Deieribe the grand central syiUm of Europe and Aiia.— Name the monntun range* 

eoniUtuCing the central European chain. 



MOUNTAINS. 
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South of this central chain, and more or less distinctly connected with it, 
are the mountain ranges of the Spanish, Italian, and Grecian Peninsulas. 
The Sierra Morena and Sierra Nevada in the Spanish Peninsula, the Appe- 
nines in Italy, and the chain of Mount Pindus, which extends southwardly 
from the Balkan mountains, are the principal ranges of these regions. 

North-westward ly from the Cevennes, the Auvergne mountains extend 
into the centre of France, and from the great Alpine system numerous 
branches extend northward into central Europe. The chain of Mount Jura, 



Longitude NVesa inim lU Greenwich 



which separates France and Switzerland, and the Carpathian mountains^ 
which border nearly the whole of the northern and eastern frontiers of 
Hungary, protecting its vast plains from the chilly winds which sweep across 
the low lands of the north, are the most important. 

The Caucasian system, between Europe and Asia, extends in a south- 
east and north-west direction, between the Black and Caspian Seas, through 
a length of about 700 miles. Mount Elbruz, the culminating point of thic 
system, is the highest mountain in Europe. 




[ ^_lV^". _ __ ■ ^^'aa M » "^ 22 ' r ^ ^ H ^U nKOtode Eat from WMhuntton j^ • CatO»-- O ^ 



Mountain Chains of Central Europe, Western Asia, and Northern Africa. 



XL Crossing the slight interruption of the Dardanelles and 
Sea of Marmora, this central chain is continued in Asia, in a 
south-easterly direction, by the Taurus, Elborz, and Hindoo 
Koosh mountains, to about 75® east longitude. The lofty eleva- 
tions of the Hindoo Koosh form a mountain knot or group, from 
whence the central chain is continued to the Pacific in four dis- 
tinct mountain systems, among the grandest and most stupendous 
upon the globe. 

XII. The most southern of these systems, forming the northern 
boundary of the fertile plains of India, is the Himalaya range, 
continued through China to the Pacific by the Nanling moun- 
tains. Further north, forming the northern boundary of the 
table-land of Thibet, is the system of the Kuen Lun, continued 
to the Pacific by the Peling mountains. The rugged and lofty 
Belor range first takes a northerly direction, but is continued in 
an easterly course by the Thian Shan, enclosing the great desert 
of Cobi. From the same mountain knot branches o£f to the 
north-east the vast system of the Altai mountains, which separates 
Tartary and Siberia, and taking a north-easterly direction, reaches 
the Pacific near Behring's Strait. 

Many secondary chains of importance diverge at various angles from the 
main chain already described. The Solimaun mountains are an important 
range, branching off to the south from the mountain knot of the Hindoo 
Koosh. The Ghaut mountains of Ilindoostan, and the other ranges of the 
Indian Peninsulas, are spurs of the system of the Himalayas. A branch 
from the Altai system extends through Kamtschatka, and is probably conti- 
nued through the Kurile Islands and Japan. The various branches of the 

Describe the secondary ranges which diverge from the central European chain. — 
Where are the Caucasus mountains? — Name the mountains constituting the central 
ehain in Asia. — Describe the four grand Systems extending to the Pacific from the 
mountain knot of Hindoo Koosh. 



Altai, Thian Shan, Kuen LUn, and Himalayan mountains, vrhich contribulo 
to make China one of the most mountainous countries on the globe, are little 
known. There are probably many secondary chains extending north and 
south, connecting these various systems. 

The Ural mountains, which separate Europe and Asia, and whose course 
as a ridge may be traced from the northern extremity of Nova Zembla, in a 
southerly direction, a distance of 1700 miles; and the Scandinavian moun- 
tains, which extend from Cape North to the southern extremity of Norway, 
a distance of 1000 miles, are the only mountain ranges of note in Europe and 
Asia unconnected with the great central chain already described. 

XIII. The principal mountain systen^ of Africa are the Atlas 
range, the Abyssinian mountains, the Snow mountains of South 
Africa, and the Kong mountains. There are probably other 
mountain systems in this grand division of the earth, but our 
knowledge of them is very limited. 

The entire north-western part of Africa, between the Great Desert and the 
Mediterranean Sea, is occupied by the Atlas range, a series of disconnected 
elevations, extending north-easterly from the Atlantic a distance of 1500 
miles. 

Between the Nile and the Red Sea commence the mountains of Abyssinia, 
which are supposed to be continued at a considerable distance from the 
African coast, nearly to the southern extremity of the Peninsula. South of 
the Equator this chain has been long recognized by geographers under the 
name of the Lupata mountains, though the existence of such a range is by 
no means satisfactorily determined. The recently-discovered Peaks of Kenia 
and Kilimandjaro, near the Equator, which are believed to be at least 20,000 
feet in height, are supposed to be among the lofliest elevations of this exten* 
sive chain. The system of the Sneeuw-bergen or Snow mountains comprises 
a number of ranges extending across South Africa from ocean to ocean. 

Which are the principal secondary chains of the central system in Asia? — Name 
the two mountain systems of Europe and Asia not connected with the central chain. — 
Describe each of them. — Which are the principal mounlain systems of Africa. — Describe 
the one north of the Great Dosert — The one between the River Nile and Red Sea. 
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This system is doubtless a continuation of the chun bordering the eastern 
coast. 

The Kong mountains constitute another African system. They are of 
inconsiderable elevation, and extend in an easterly direction from the 
Atlantic Ocean, parallel with the northern coast of the Gulf of Guinea. On 
most maps of Africa, the Mountains of the Moon are represented as an 
easterly continuation of the Kong mountains. They are so drawn on the 
uuthority of Ptolemy, the ancient Egyptian geographer ; but recent discove- 
ries render it doubtful if the position assigned to them be correct, and, 
indeed, makes the existence of such a chain a matter of great uncertainty. 
The Cameroons mountains are a group of volcanic formation, on the western 
coast of Africa, south of the Kong mountains. 

XIY. Australia appears to have no central mountain range, 
but is encircled on every side by elevations rising rarely more 
than 2000 or 8000 feet. These elevations have a precipitous 
ascent from the water, but decline by a gradual slope towards the 
low lands of the centre of the island. 

XV. Chains of mountains are variously intersected by valleys, 
which form two leading classes, termed longitudinal and trans- 
verse. Longitudinal valleys separate p&rallel ridges of mountain 
chains, and extend in the same general direction with them. 
Transverse valleys cut the ridges at right angles, and extend in 
an opposite direction from the longitudinal. 

Longitudinal valleys are frequently of great extent. The Valley of Vir- 
ginia, 700 miles in length, so noted for its fertility and beauty, and the 
Valley of the Sacramento and San Joaquin in California, 500 miles long, so 
celebrated for gold, are of this class. 

Transverse valleys are sometimes gradual and gentle depressions in 
the mountain ranges, of considerable width, as the famous South Pass 
in Oregon, thirty miles broad, but more frequently they are narrow 



and frightful gorges, through which only can high mountain ohaina 
be crossed. Such are the Passes of the Himalaya and Andes, which 
are sometimes scenes 
of great magnificence — 
often of appalling gloom 
and peril. 

XV. Recapitula- 
tion. — It thus ap- 
pears that the moun- 
tain chains upon the 
earth may be consi- 
dered as constituting 
distinct systems, — 
that these systems 
usually consist of 
several parallel ran- 
ges, extending m the 
direction of the line 
of the greatest length 
of the district in 
which they arc si- 
tuated, — that the 
chains have usually 
steep declivities on 
the sides towards the 
ocean, and long, gen- 
tle slopes towards 
the interior. It appears, also, that solitary mountains are usually 
of volcanic formation. 
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View of the Bolan Pass — A Transverse Valley 
of the Solimaan Moantains. 



CHAPTER V. 

PLATEAUS, OR TABLE-LANDS. 

I. A Plateau, or Table-Land, is an extensive tract of ele- 
vated land, having a comparatively level surface. It may con- 
tain hills and valleys, be traversed by mountain ridges, and serve 
as a platform for lofty mountain peaks ; but its prevailing char- 
acter is that of an elevated region, with a considerable area of 
plain surface. 

Land having an elevation of less than 2000 feet, is not usually regarded 
as table-land. 

Plateaus of the Western Continent. 

n. North America. — The Plateau of North America extends 
from about the 50th parallel of north latitude, between the Rocky 
Mountains and the coast-range of the Pacific, south-easterly 
through the central part of Mexico and Central America, to the 

Where are the Kong mountains? — On what aathoritj hare the Mountains of the 
Moon been repreeented on Maps ? — Where are the Cameroon moantains? — Describe the 
moantains of Australia. 

Wbat IB a Longitudinal valley? — What ia a Transverse valley? — Give an example 
«f each. — Recapitulate the subjects of this chapter 



Isthmus of Panama. This region may be divided into the fol- 
lowing sections : — 

1. The Great Basino/ r/ifoA.— This Basin, also called Fremont Basin, on 
account of having been first explored by Lieut. Fremont, extends from tho 
44th to the 37th parallel of latitude, and is bounded on all sides by moun- 
tain chains. It is for the most part a desolate region, a more particular 
description of which will be found on page 81. 

2. The Great Mexican Plateau, — South of the Great Basin of Utah, and 
extending south-easterly to the Isthmus of Tehuantepec, is the Great Mexican 
Plateau. The principal table-lands of this region are the Plateaus of Chi- 
huahua and Anahuac. The table-land of Chihuahua, north of the 24th 
parallel, is a barren region, with an elevation of from 4000 to 6000 feet. 
The table-land of Anahuac is from 6000 to 9000 feet in height, and is a 
healthful and generally fertile region. The surface of this Plateau supports 
several high mountains, many of which are volcanoes, and is also traversed 
by several well-defined ridges, which divide it into separate and distinct 
plains. The descent from it is very steep on all sides ; on the east especially 
it is 80 precipitous, that, seen from a distance, it is like a range of high 
mountains. From the Mexican Gulf it is only accessible by two carriage- 
roads: one by Jalapa, the other by Saltillo; both of which were made 

What is a Plateaa? — Above what elevation is the term Table-Land applied ? — De- 
scribe the Plateau of North America. — Where is the Great Basin of Utah ? — By what 
other name is this Basin known ? 

Describe the Great Mexican Plateaa. — Which are the principal Table-lands of this 
Plateaa. — Describe each of them. 
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poinla or attack b; tbe Armj of the United States during tbe reoent war 
between the two Ubtiooi. On one of the plains of this Plateaa, surrounded 
bj loIVf luouiitsiDB, stands tbe cit; of Mexico, at an elevntion above tbe 
ocean of 7430 feet 

3. The TalU-landa of Ctnhal America extend from tbe Isthmus of Tebu- 
antepec to the iBthmua of Panama, and include tbe three Plateaus of 
Ouatemala, Nic^gua, and Costa Rica. The country rises westward from 
the low bills of tlh Istbrnna of Panama to tbe beight of 5000, and eveD 
8000 feet 

III. South America. — The Plateaus of South America consist 
of the great Flatean of the Andes, the elevated plains of Quito, 
Bogota, and Popayan, »nd the table-land of BraEil. 

1. The great PInteau of the Andes is an euormous mass of lofVr tHble-land, 
stretching along ibe t«ps of tbe Andes, between the parallels of 15° aud 30° 
of south latitude, a distance of about 1000 miles. It contains the Plateau 
and basin of Lake liticaca, in the north, and tbe desert tract of DesiMblodo 
ID tbe Boutb. 

Tbe table-land of Lake Titiooca, with an average elevation of 13,000 feet, 
is the highest Plateau in America. Yet the mountein ridges and elevated 
peaks which form its boundaries rise to double its height, tbe loftiest sum- 
mit being the Nevado de Somte, 21,286 feet above the level of the sea. Tbe 
territory, of which inch mountains are the enormous ramparts, ezbibits 
a varied surface, and comprises an area nearly four times as great 
that of the State of New York. Patosi, the highest city in tbe world, 
stands on the sontbem end of this plateau, at an absolute elevation of 
13,330 feet. 



palaoe," says Hamboldt, speaking of the tixtj of Quito, " there is one of the 
most enchanting prospects tbe human eye ever witnessnd, or nature ever 
exhibited. Looking to the south, and glanoing towards the north, oleven 

mnuutalns covered with perpetual snow present themselves, their basea 
apparently resting on the verdant bills that surround the city." 

3. Tbe Plateau of Bogota, in New Qranada, bas a level surface, enclosed 
by a barrier of rocks. It is of limited extent, bnt has an average elevation 
of nearly 9000 feet. 

4. Tbe elevated land occupied by the city of Popayan is a Plateau formed 
by tbe main trunk of the Andes. 

5. The table-land of Brazil extends westward from the coast-range of tb« 
Brnzilinn mountains, with an average altitude of 2600 feet, — sinking gra- 
dually towards the west, into the low marshy plains of the Madeira and 
Paraguay Rivers. 

Plateaus of the Eastern Contineht. 
TV. A»ia contains a greater area of table-land than any other 
grand division of the globe. Its Plateaus may be divided into the 
table-lands of Central, and of Southern and South-western Asia. 

1. Central .Jna. — The Great Desert of Gobi, the name signifying in the 
Mongolian language, "a naked daeri," also called by the Chinese "Shamo," 
the tea of tand, and " Han-hai," ike dry sea, lies between the Tbian Shan 
and the Enen LUn mountains; and stretches in a north-east direction, from 
about longitude 81° East, to the eastern extremity of Chinese Mongolia, 
comprising an area estimated at more than half a million of square milea 
— a territeiy more than ten times the extent of the State of New York. It« 
mean elevation b 4000 feet. In the central region it sinks te 2400 fee^ 
while towards the wall ef China it rises to the beight of 5800 feet. Its snr 
&oe is for the most part of shingly gravel, though there is an extensive tract 
of shifting sands near the centre. 

The lable-Iand of Thibet occupies tbe space between the Euen LUn and 
tbe Himalaya ' mountains, and is divided from east to west into Upper, 
Middle, and Little Thibet. Tbe surface is mach broken by numerous 
mountain chains, and boa an average elevation of about 11,000 feet, — tbs 
capital, Lassa, in Upper Thibet, being 9590 feet above the level of the sea. 

Tbe common opinion that tbe whole of Central Asia east of the Belor 
mountains, between the Altai and Himalaya chains, is a great mass of 
table-land from 3000 to 12,000 feet high, is doubted by Humboldt, in bia 
volume, "Aspects of Nature." He states that the conntry north-west of tbe 
Tbian Chan mountains is lowland, being only from 200 te 1200 feet high. 
He also sUtes, (page SI) : " That outside of the Thibetiau Highlands and 
of tbe Cobi, tbe boundaries of which have been defined above, there are in 
Asia, iMtween the parallels of 37° and 48°, considerable depressions and 
even true lowlands, where one boundless uninterrupted Plateau was fonnerlj 
imagined to exist, is shown by the cultivation of plants which cannot thrive 
without a certain degree of beat." 

2. Southern and South'Weilem Asia eontun the table-lands of Hindoostan, 
of Iran, of Aua Minor, and of Arabia. 

Tbe table-land of Deooon, "Ihe toulk," in flindooston, lies within the 
triangle formed by the Eastern and Western Ghaute and the Tindhya monn- 
tains. This Plateau is divided into three sections : the most southerly of 
which, the table-land of Mysore, is the smallest, but most elevated — having 
an average heigbtof about 3000 feet, and rising in some places to more than 
7000 feet. Tbe British soldiers, when debilitated by service under the 
tropical suns of Hindoostan, instead of being sent home to reomit their 
strength, are now removed to the high lands of this Plateau, tbe elevated 
position of wbioh gives them a temperate climate in a torrid sons. 

The Plateau of Iran, or Persia, extends from Asia Minor, and from the 
plains of the Euphrates and Tigris, nearly to the Indus River, leaving otAj 
a narrow border of lowland along tbe Persian Gulf, tbe Indian Ocean, and 
the Caspian Sea. This table-land comprises on the west the cold, treeless 
plains of Armenia, and in tbe centre consists of extensive salt wastes aud 
immense seas of sand, than which few parts of tbe globe can be more 
uninvitiug. 

■elndodedin thslahle-lsndiof CantralAmerieaT — NwmtliBPIa- What difWons hkj the PUtesns of A«i» be ooniidered u fonoingr — Duoribe at 
— Whit ir* tfaediTuioaaortbesreat PUtsasof tbeAedeir— laDgUi tbe different P!atea» of Centnl Aria.— Wbiit tKbls-ludi sn fonnd in Soathen 
Dcicribe Moh of tbea* diviiioiii.— Deaoribe tbe Plstasu of Quito— Bogota— Poparsn— and Botith-veitani Ailaf— Which of thtmanie Hladooitan!- DtMriba the PlatMB 



Lake Titioaca is ratber more than half the size of Lake Erie, comprising 
an area of about 4000 square miles. Lieut Qibbon reports that it is gradu- 
ally filling up; that "the water is getting shallower every year." "Finally," 
says he, " tiiere will be a single stream flowing through what in f\iture ages 
may be called Tilicaca Volley." This reginn includes tbe plain of Cuico, 
which is in itself three times tbe extent of Switzerland. 

South of the table-land of Titicaca, and immediately adjoining it, is an 
extensive tract of land called Despoblado, "uninhabited." Cold winds blow 
over this desolate region from tbe mountains on the west and south-west, 
BO keenly as to obafe the skin when exposed to them ; yet there are some- 
times currents of hot ur of so high a temperature as to produce a similar 
effect. A singular valley, or narrow clefl in the earth, crosses this tract 
from north to south, a length of about 140 miles, but having in some places 
a breadth of only about an eighth of a mile. 

2. Less elevated and less extensive than the great Platean just described, 
though not less grandly environed by magnificent heights, is the table-land 
of Quito, 220 miles long, by 30 broad. " From the terrace of the government 
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The PUtera of Asia Blinor, or AufttoliK, is enoloied withia the mountain 
obwns which akirt the sea-oosst of that peninsnia. It has an average 
height of 3000 or 4000 feet, thoagh aoms of the Bunimits of iU mountain 
nmpaits fax exoeed this elevation. This table-land is drained by the rivers 
which flow into the Black Sea; but there is an extensive tract north of the 
Taaraa mouut«ins, covered with numerous salt lakes, marshes, and rivers, 
having no visible outlet 

Arabia. — The interior of Arabia is very little known, bnt it is supposed 
to oonsiBt mainly of barren table-lands, supported by the mountain chains 
which approach the coast. 

y. Africa. — This graod diviBion of the earth has not yet been 
finfficiently explored to permit geographers to speak with con- 
fidence of the character of its suirface. The onl; table-lands of 
which there is any thing lite certMn information, are those of 
Abyssinia and South Africa. 

1. Abyarinia. — The endre oonntrj of Abyssinia maj be considered as one 
great table-land, guarded by lofty mountain ranges, and supporting many 
elevated peaks. It risee precipitately from the Red Sea, and on the north- 
weet unks away gradually towards the low lands, bordering the Nile. On 
the south, the limits of this table-land are undefined ; it may extend beyond 
the Equator. 

2. Sbuf&J/neo.— This table-land may be considered as constituting three 
diiUnct Plateaus, which rise towards the north from the ocean in three suc- 
oessive terrace*. The firat of these Plateaus is a well-watered and fertile 
country, the seoond contains extensive tracts of barren soil, and the third is 
a clay desert, which in the hot season is impassable to man and deserted by 
beasts. Table Mountaiu, a stupendous maw of rock 3500 feet in height, is 
Ntuated at the soathem extremity of this Plateau. 



Tlsw of Tabia Honntalo. 

VL Europe. — The only European Plateau worthy of mention 
is that of the Spanish Feuinsnla, the whole central part of 
vhich consists of a series of lofty plains, divided from each other 
and from the maritime lowlands by parallel moontain ranges. 
The Plateau comprises 98,000 square miles, nearly equal to half 
the Peninsula. Madrid, the capital, is 2220 feet above the level 
of the Mediterranean. 

VIL Table-land is not nnfrequently characteristic of islands 
as well as continents. The Faroe Islands, west of Norway, which 
rise at once to the height of 2000 feet, presenting nearly the 
same elevation over the whole group, are an example. 



DMcriba tbo Plate*D of AiUHiuor— Arabia.— Of what Tabla-landi in AfHea dowa 
p>l«a«a any nllabla infonnatlan t — Daaoriba the Platcan of AbjaaiDia — Soalh Afrioa. — 
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CHAPTER VI. 
PLAINS. 

I. A Plain is a tract of land comparatively level, and bnt 
little elevated above the surface of the ocean, .fhe term is not 
usually applied to land rising to the height of more than 2000 
feet, the distinction between Plains and Plateaus being the dif 
ference in their elevation. 

II. The Eastern and Western Continent each contains through- 
out its entire length a vast though not uninterrupted Plain. 
The Plain of the Western Continent stretches nearly from Pole 
to Pole, and that of the Eastern in an opposite direction, almost 
half the distance around the globe. 

PLAIHS of THB WeBTERH CoMTraEKT. 

III. North America. — The great central Plain of North 
America extends from the shores of the Arctic Ocean to the Gulf 
of Mexico, and from the Bocky Mountains to the Allcghanies. 
It is divided about midway into a Northern and Southern Slope. 
The surface is so level that a man may traverae its entire length 
without seeing an elevation of more than a few hundred feet. 

1. The section of the northern slope south and south-west of Hudson's 
Bay is a fertile region, possessing a genial climate, and capable of support- 
ing n dense population. The remainder of the slope is a dreary region, 
which is thus described by Mr. R. H. Martin: "The whole territory con- 
sists of inland seas, bays, lakes, rivers, swamps, treeless prairies, barren 
bills and hollows, tossed together in a wave-like form, as if the ocean had 
been suddenly petrified while heaving its bage billows in a tumultuous swell 
There are, doubtless, several spots adapted in some respects for European 
settlements, bat they are like oases in the desert, few and far between, and 
totally inapplicable for extended colonization." The climate is eitremel; 
severe. For eight months in the year the entire country ie covered with enow, 
and the rivers and ponds, fi^eeu feet in depth, are froien to the bottom. 

2. The Southern slope comprises the great Valley of the Mississippi and 
the fertile lowlands borderiog on the Qulf of Mexico, fur a full description 
of which, as also of the Atlantic slope, see pages 80 and 81. 

rV. South America. — The great Plain of South America com- 
prises the entire Peninsula east of the Andes, with the exception 
of the systems of the Brazilian and Parime mountains, and the 
Brazilian table-land. The principal divisions of this great Plain 
are the Llanos of the Orinoco, the Selvas of the Amazon, the 
Pampas of the La Plata, and the barren wastes of Patagonia. 

1. lianos. — The Plains {Uanot,) of the Orinoco, constitute the northern 
division of the great South American Plain. They arc so level and so vast, 
that the traveller is continually reminded of the smooth surface of the 
ocean. During the dry season these Plains are parched by the scorching 
heat, and the country is a gloomy scene of sterility and desolation ; but with 
the return of the rains, life, which seemed almost extinguished, springs up 
again, beautiful and vigorous. To the powdered sand swept along by the 
winds, and the baked and hardened clay, saccced rich pastures, where range 
a muliitode of animals. 

2. Sdvai. — The Forest Plains of the AmaEon, called Sehtu, occupy the 
lower part of its Basin, extending as far as the region of periodical inanda- 
tion. The moisture, and excessive heat of the climate of this region, pro- 
duce an extraordinary Inxnriance of animal and vegetable life. "Behold," 
says Ouyot, " under the same parallel, where Africa presenta only pnrcheit 
table-lands, those boundless virgin forests of the Basin of the Amazon, thciMi 



iiaPluii7 — Give theeitentor escb of the great Flnini of tfae Euttm ind 
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Selvu, almoat UDbroEen, over a length of more than 1500 milea, forming the 
moat gigantic vilderaeaB of this kind that euBta in anj Continent And 
what vigor— what luxuriance of Tegetationl The Pttlm-treas, with their 
■lender forms, boldl; uplift their heads 150 or 200 feet above ths ground, 
and domineer over all the other trees of these wilds, b; their height, bj their 
nnmber, and b; the mt^jesty of their foliage. Climbing-plants, woodj- 
■temmed, twining lianos, iofluitel; varied, surround them with their flexible 
bnuichos, display their own dowers apon the foliage, and combine tham in 
• sslid maaa of vegetation, impenetrable to man, which the axe alone can 
break through with succesa." Above the region of periodical overflow, we 
find vast plains of rich grass. 

3. Am jMU.— Between the 32d parallel and th« lUo KegiD, and extending 
from the foot of the Andes to tbe Atlantio Ocean, are the Pampas or Plains 
of Buenos Ayres. These Plains, covered with a heavy growth of grass, afford 
rioh pasturage for UDmerons herds of cattle and droves of horses. North- 
west of the Pampas is an extensive tract of country, abounding in lakes and 
aalt marahes; still higher, and at tbe head-watera of ths Madeira and Para- 
guay Rivers, again appear rich grassy meadows. 

4, Waite»ofPtilagonia. — Soatii of the Kio Negro, and extending from 
the foot of the Andes to the Atlantic Ocean, stretch the deaert Plains of 
Patagonia. These Pluna are sterile tracts, coTered with aaud and gravel, 
mterspersed with numerous large bontders, or masses of rock lying on the 
surface. 

The Facifc Slope. — The Patagonian Andes riae abraptly from the sea; 
but to tbe north, a narroir atrip of land, from 10 to 100 miles wide, liee 
between the ocean and the foot of tbe noantaina. Except in Chili, and the 
oonntry north of the Qnlf of Quayaquil, thia region is a sandy waate, relieved 
only by the fertile banks of the mountain-torrents which rush to the sea. 
The aeu-coaat of Bolivia ia occupied by the desert of Atacama, which is never 
wet by raioB, nor mdiateued by dew. 

Plains op the Eastern CoimBEXT. 

y. Tlie most eztensive tract of low land upon the Eastern 
Continent is tbe great Northern Plain of Europe and Asia, Thtch 
lies north of the central mountain band, (see page 13), and 
extends from the Bay of Biacaj and the North Sea to Behring's 
Strait. The Ural Mountains form the line of separation between 
the Asiatic and European divisions of this Plain. 

TI. Europe. — The Plains of Europe consist of the European 
diriston of the great Northern Plain, and of the Plains of Southern 
Europe. 

1. The tforthem Plain. — Thia great Plain, nine tic^ea the area of France, 
aztends from the foot of the Ural Monntfuna westward, through North Qer- 
many, Denmark, Holland, and Belgiao), to the weatem shores of France. 
Its eastern section lies between tbe ArcUc Ocean at the north, and the Black 
Sea and Cancaans Mountains at the south ; further westward, it is limited 
on tbe south by the Carpathian Monntaina and the mount^na of Germany. 
Ibe greater part of thia Plain ia exceedingly level. From the Carpathian 
to the Ural Mountains, a distance of 1500 miles, there is scarcely a rise in 

the ground. The rocky hills of Valdai, near the source of the Volga 

the highest elevation of which ia only 1100 feet,are the moat important inter- 
niptioD to tbe uniformity of tbis great Ptun, while parts of ita surface are 
below tbe level of tbe ocean. Thus the aea ia kept oat of Holland by art^- 
flcial ramparta, and the country around the Caspian Sea and tbe Sea of Aral 
ia considerably below the level of the Mediterranean. 

This Plain comprises a large extent of land composed of tbe richest vogo- 
lable tduuld, and there are wide tracts clothed with natural forests of pine 
and fir; but there are also considerable quantities of waste lands, either 
covered with heath or sand, or forming swamps and morassea. From tbe 
^lulf of Finland and the Baltic Sea, aonlhward to the Black Sea, wheat growa 
m great luxuriance. Poland haa long been called the granary of Europe, 

Deicribs tba Psmpu — The WsiWa of PstagonlB ~ Ths Fuifin BIops. — Qiv« th« 
boaniUriti of the great Honhern FluD of the EttlCTD Continent. — Of what do the 
Plbtig of Europe eontiatr— Qive s psrtioalu' dMcriptiDn of the European diviiioD of 
ti» treat Noitheni Plain. — St>t« the eharaotcr of the soil of tbii Plain, 
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and Soathem Russia is equally productive — Dantiio, on the Baltic, and 
Odessa, on tbe Black Sea, being among the greatest grun sea-porfa In the 
world. The country around the eastern and aouthem shores of the Baltio 
abounds with lakes, and contains extensive tracts of maraby land. 

VII. Certain digtricts in the European Plains receive lociJ 
names, referring to the character of the surface, or to the nature 
of the soil, viz. : 

1. Sleppa.—Thii term is generally applied to treeless plains, without refe- 
rence to the character of the aoil. The Steppes of Russia compriae a great 
extent of oountry bordering on the Black Sea, and extending to the Caspian 
Sea and the River Ural. West of the River Don, tbeae Plains are called Ibe 
Higher Steppes, being about 200 feet above the sea, and form part of the 
rioh wheat district of Southern Russia. The eastern section, called the 
Lovrer Steppes, ia a desolate region of sand, mixed with salt pools. 

2. Heaika. — Much of the surface of Denmark and Northern Qermanyoon- 
siats of sandy tracta, sometimea entirely naked, but more generally covered 
with pine woods, or with a species of heatk, or low shrub. 

3. Lande*. — France, which baa an unoommonlj large proportion of fertile 
soil, contains also in the south vast sandy downs, called Landei, wfaioh are 
either wholly barren, or clothed with heath and pinea. 



Tie* of the Citj of Tuiin, on the Plains of Lombard;. 

yill. The principal Plains of Soathem Europe are those of 
Lombardj, Bohemia, Hungary, and the Turkish Provinces of the 
Danube, which are for the most part extremely fertile ; those of 
Hungary and the Lower Danube sending vast supplies of grain 
to the ports of the Black Sea. 

1. The Rattiu of Hungary are diatricts of deep aand, which indicate by 
their appearance that they were once the bed of a great aea or inland lake. 

IX. Afia. — The Plains of Asia consist of the Asiatic division 
of the great Northern Pltun of the Eastern Continent, and of the 
Plains of Eastern and Southern Asia. The Northern Pliun com- 
prises Siberia and Independent Tartary. 

1. The Plain of SQieria etretchce from the foot of the Ural Mountains to 
the eastern extramitf of the Continent, and from the Altai Hountains to tbe 
Arctic Ocean. The land ia so low that at Irkonlsk, near the southern limite 
of the Plain, the elevation ia hot 1246 feet. On the banks of the River 
Irtysh there ia a district twice the area of the British lalea, almoat aniii- 
babited, though the richoees of ita aoil, and tbe abundance of pasture and 
timber-land, renders it capable of supporting a numerous population. Far- 
ther north, near the abores of the Arctic, all is a wide-apreading desolation 
of aalt steppes, boundleaa swamps, and lakes of salt and fresh water. The 
cold is ao int«nae, that the spongy soil is perpetually trotea to the depth of 
several hundred feet. 

Wbat local namei afe given to eertaia diftricta of the Snropean PlainiT— Wban H* 
the Steppear — Hestbs? — LsndeiT — Wliloh are the principal FUina of Boulheia 

£atope? — Detorlbe the Foittai Name the principal Plains of Aiia^ — WhatdlvUoM 

does tbe Northern Plain oomprisel — Deioiibe the peat PUia of Siberia. 
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2. The Plain of TSirketlan, or Independent Tartarj, extends from the 
KQtb-wentern part of Siberia to the northern limits of the Plateau of Iran, 
or Persia. This VMt region contains extensive tracts of desert land, bvt has 
also much thai is veil adapted for pasturage and tillage. In the north, the 
Eirgbis Steppes support vandering tribes of herdsmen, vchose wealth con- 
rista ID their immense number of horses, sheep, goats, and camels. At the 
south, in Bokhara, the inhabitants are chieflj devoted to agriculture. 



View un lbs Plain nt TurkeiUn, 

X. The principal Plains of Eastern and Southern Asia are — 

1. ThePfain of Mantehooria. — This region, separated bymoantain cbiuns 
from Siberia, Mongolia, and China, is drained by the waters of the River 
Amoor, and contains an area of mor^thon 800,000 square miles. The Rus- 
sians have lately taken possession of a large portion of this plain, and have 
established fortifications aloog the banks, and a naval arsenal near the 
mootb, of the Amoor river. 

2. The Plain of China embraces the Dorth-eastern part of the coantrj of 
that name, extending from the shores of the East and Tellow Seas to a dis- 
tance of 500 miles inland. It is well watered, and is one of the beat-oulti- 
Tated and most populous tracts on the globe. 

3. The Plains of FarOitr India skirt the eoast of that Peninsula. Tbey 
■re well watered and highly fertile tracts. 

4. The Plain of Hindootian separates the table-lands of Southern India 
from the region of the Himalaya Mountains, and is a fertile lowland, watered 
by the River Ganges and its tributaries. To the west of the Plain of the 
Oangea is a sandy tract, called the Great Indian Desert, whioh extends 
o«arly to the banks of the Bivec Indus. This river, in the lower part of its 
eonrse, waters a very fertile tract. 

5. The Plaint of the Tigris and EaphraUa. — Near the npper conrses of 
these rivers the conutry is mostly barren; but towards their months, and 
extending around the bead of the Persian Qulf, it poBsessee great natnral fer- 
tility, though it is now very thinly inhabited, and is only productive to an 
extremely limited exlAnt. Immediately to the west of ilie Euphrates begins 
tbe Syrian Desert, extending to the mountain region of the Syrian coast. 

A narrow belt of lowland, called the Tehama, extends around three sides 
of the Arabian Peninsula, between the mountains and the wa. This is a 
bot, dry, and sterile tract. 

XI. AfHea. — The principal Plains of Africa, known with Bof- 
ficient accuracy to attempt their description, are the Sahara or 
Great Desert, the Plains of Egypt, Central Africa, and the 
l^g^on of the Zambezo. 

Whars is the Plain of Indspendnit TsrtST;r— Nuns th« prindpal FliJiia ftrEast«ni 
and Soatbetn Asia.— When li the Fidn of HuCebooriar — Dsicriba the Plaia ot 
OUoa— The Flaini af Parther India.— Wbers ta tb« Pisia ofHindooatan? — Dcacrilw 
Iba FlaiDB of tbs Tigris and Saphnlaa. — Whars ii tlia district of low loud oallad ths 
Tthaamt — Hams ths ptinaipal Plains of Afiioa 



1. Tke Sahara, Qt Sea of Sand.— This immense Desert extends from tha 
Atlas Mountains southward to about the 15th parallel of north latitude, fhim 
750 hi 1200 miles in width ; and stretches from the Atlantic Ocean to the 
Valley of the Nile, a distance of 3000 mil^s. Its area is equal to four-fiftha 
that of lbs United States, and its average elevation is about 1500 feet abova 
the sea. This vast region is in general almost destitute of water, and is the 
most parcbed, barren, and terrific waste upon the globe. 

The Oases of the Desert are fertile spots, which occur here and there amidst 
the general desolation. They are usually at a lower level than the face of 
the country around them, and some of them are of considerable extent, con- 
taining a dense population. 

2. Piatno/i'jijjjf,— The Valley of the Nile, in Egypt, is a Plain oflimitad 
extent, but of inexhanstible fertility. Its area is about half that of the State 
of Haltie ; yet in former times it supported a population one-tbird-as great 
as that of the entire United States in 1850. 

3. Ceniral Africa. — South of the Sahara, and including the inland basin 
of Lake Tchad and a part of the country drained by tbe Niger, is the exten- 
sive Plain of Central Africa. It is a region of great fertility, and contains 
a dense population. In the western part of its extent, tbe southern bound- 
ary of this Plain is tbe Kong Mountains ; furtber east, its Boutbem limits 
are undefined. 

4. The Region of the Zambax. — This is the, section which has been recently 
explored by that intrepid traveller and cealous missionary, Dr. Livingstone. 
It is a low plain, of great fertility, embracing the entire basin of the Zam- 
bete river. During the rainy season the rivers overflow tbe country to sucb 
an extent that communication between tbe natives la carried on by means 
of canoes. 

XII. Auttralia. — Geographers poBBess little knowledge of the 
interior of the great island of Australia. It is supposed to con- 
sist of a vast barren plain. That it is low land. Is inferred from 
the sluggish movements of the rivers ; that it is a barren tract 
of country, from the small number of those rivers. The limited 
explorations of the interior confirm these suppositions. 

Xin. The Eastern Continent is remarkable for the extent of 
its waste land. A great belt of desert stretches across Northern 
Africa into- Central Asia. It is a dreary zone of sand, gravel, 
or salt-marsh, and extends over nearly one-third of the circum- 
ference of the globe. Tracts of desert land occur in other 
parts of the Eastern Continent, and in the Western also. Many 
other smaller sections, though not wholly barren, have only a 
scanty growth of grass or heath ; or like the Llanos of South 
America, are stripped of their vegetation during a part of tie 
year. 

XIV. Recapitulation. — From this and the preceding chapters, 
it appears that the land-surface of the earth consists of high 
lands and low lands. The high lands comprise Mountains and 
Plateaus, and include all elevations of more than 2000 feet : they 
are always found in immediate connection. The low lands are 
elevations less than 2000 feet above the level of the sea, and 
comprise by far the larger portion of the earth's surface : they 
are the scenes of man's highest civilization, containing the 
greatest cities and densest population. The attentive student 
baa not failed to perceive that large tracts of the land have not 
yet been explored, as the interior of Africa and Australia ; and 
that other large tracts, as portions of Asia and South America, 
are yet only imperfectly known. 

Desoribe tlia Sabars.— What art Oucar — Deioriba tba Plain of EgTpt—Tbs Pljun 
of Caatral AfKea ~ Bt>t« Iha raaaH of raoant aiptDiadona in Bouth AMca. — What la 
aappoaad to ba tha ohafaelsrof tba anrface of tho inlarior of Auttralia 7^ — For vbst it 
tha Eastern CoDtinant ramaiksblaf — Beoapltolate tba aabjiau of this and tha pr* 
Hading obt^tais. 
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CHAPTER VII. 

VOLCANOES AND EARTHQUAKES 

I. Volcanoes are monntaiiiB which send forth from their aani' 
mitB or sides coluama of flame and smoke, and vast quantities of 
aahea and melted lava. Thoy are aptly styled in various lan- 
guages, "buminff mountaitu." 

Tbe Mrtn u derived from TuloonaB, the name which the ancients gave 
their imaginarj god of fire. 

II. The crater of a volcano is the funnel-shaped mouth through 
which the melted matter issues. 

III. The lava emitted from volcanoes generally forces for itself 
a passage through the sides of the mountains, bat sometimes it 
overflows the top of the crater. Upon its first emergence, the 
lava has in general about the consistency of honey, hence it pro- 
ceeds slowly. The surface soon cools and acquires a hard crust, 
but the interior retuns its heat, and remains fluid for a long 
time. 

A mass of laTa, 500 Feet thick, tbrown up A«m the volcano Jorallo, in 
Mesico, in 1759, was found smoking, by Humboldt, in 1804, forty-five years 
ftnerwnrdB, and Btill in ao heated a state that a cigar might b« lighted in 
any of the crevices, a few inches below the sar&ce ; and smoke was observed 
to issne from it in 182T, siiCy-eight years afler its ejection. 

Tbs amount of lava thrown out by a single eiQption is often enormous. 
Perhaps the most prodigious fiery flood on reaord was that nhich proceeded 
{Vomoneof tbe volcanoes in Iceland, in 1T83. Tbe lavaflovred in two opposite 
directiona; SO miles in length, by 12 or 15 miles in vidth in one, and 40 
miles in lenglb, by 7 in breadth in tbe other, with an average depth of 100 
feet, and in some places amounting to 600 feet. The mass ba* been calcu- 
lated at nearly twenty thousand millions of cubic yards, or forty thousand 
millions of tons ; which, if accumulated, would cover the city of New York 
with a mountuin rivalling in height tbe Peak of Tenoriffe. 

IV. The ashes, stones, and duat ejected during an eruption 
frequently darken the air for hours, and even for days. Boiling 

That ■rBValcanaaiT— What Iitlia cr>t«r of kVoIudo?— Tbronsb what psrtaf tbs 
moanlain doea the leva gSDcnlly fsrca for itielf a puiigef — Qire an siampls of tb« 
length of time required for th« lava to coal. — Olve au example alio af tha amoDDt of 
ava thrown out at a iliigla amptloD. —Name lom* otliar mhatanMi Reeled tram Tal- 
•onoM beside lava. 



water has flowed copiously from Vesuvius during its eruptions. 
Discharges of water, mud, and even small fishes have been 
observed in the case of the Andean volcanoes ; but these are not 
to be ranked with proper volcanic phenomena. 

A putrid fever which prevailed in 1691, at Ibarra, a monntBin town, 
north of Quito, was escribed to the quantity of dead fish ejected from the 
volcano of Imbambuni. The fieh, locally known by the name of " prena- 
dillas," abonnd in the nndcr-ground reservoirs of the district, and are car- 
ried out by internal disturbance throngh crevices, with tbe water and mud 

Tbe area over which ashes have been strown from volcanic eruptions, and 
tbe thickness to which they have fallen, indicate tbe enormous quandties 
ejected. Asbes from Vesuvius, a.d. 472, 4T3, fell in Constantinople, Syria, 
and Egypt. In 1815, the sun was obscured, and the streets and houses in 
Java wore strewed with asbes from Tomhoro, in Sumbawa, a distance of 
300 miles. They were fonnd floating in tbe ocean to the west of Sumatra, 
at a distance of more than a thousand miles, forming a stratum two feet 
thick, through which vessels with difSeulty forced their way. It was not a 
stream of lava from Vesuvius, but simply its ashes, that buried the cities of 
Pompeii and Ilerculaneum. 

The height and distance to which stones and other projectiles are thrown 
from volcanoes, fumtebes an additional illnstration of tbe immense subterra- 
nean power which causes tbe eruption. A block of stone, weighing mora 
than 200 tons, was thrown from Cotopazi a distance of nine miles. 

Stones have been observed to ascend from Yesuvius so high, that they were 
eleven seconds in falling, which gives an elevation of 2000 feeL During an 
eruption in Teneriffe, in 1708, tbe mountain Chahorra threw out stones 
which occupied from twelve to filUcn seconds in falling, which indicates a 
height of from 2500 to 3600 feet. Sir W. Hamilton says that in tbo smp- 
tion of Vesuvius, in 1779, jets of lava having the appearance of columns of 
fire were thrown up to tbe height of at least 10,000 feet 

V. So far as relates to the eruptive force, steam-power appears 
to be a perfectly adeqnate agent, and sudden evolutions of it will 
explain the fits and starts of volcanic action. 

VI. The energy of volcanic action is most strikingly displayed 
in the elevation of great masses of land constituting islands (see 
page 12,) and tbe formation of new mountains. 

To what was the putrid fevor at Ibarra ascribed f — Give eiaaiplei to abew the am 
over which uho have beta ilrown, — Give examples to iUaetrate the woigbt, diatanoa, 
and height to whieh itonsi heve been thrown. 

What appeari to be an adeqaals agept to prodooa these eniptioDif 

How etae ii the euergj of volcanio acUou diiplayed t 
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In the Neapolitan diatriot, in Ibil;, in 1538, the Moote Nnevo, 440 feet 
high, KDd 8000 feet in circum fere nee, was thrown up in 48 houri. 

In 1669, the Mocte Roaai, 450 feet high, and two miles iu circumfarance, 
was thrown up on the elope of Etna, in Sicily. 

In 1759, the mountain of Jorullo, 1695 feet in height, arose tfut of a plain 
to the west of the citj of Hesieo. 

The volcBDD of laalcD, in San Salvador, Central America, now from 1500 
to 2000 feet high, hai arisen within the lost eighty years, and covers a tract 
of land vhich formerly constituted a fine estate. This volcano is in a, con- 
stant state of eruption, discharging ashes nnd scoriffl at regular intervals 
of about a quarter of an hour each. 

VII. The volcanic mountaina are either ftctire, intermittent, 
or extinct. The frequency and character of their eruptions ap- 
pears to be related to their height. The ernptiona of low moun- 
tains being generally more frequent and less violent. 



Pcnk of Teneriffe. 

Lofty mountains, such as the Peak of TeneriSc, Mount Etna, and Coto- 
paxi, have periods of rest, sometimes amounting to centurtes. Stromboli, 
on the contrary, a low mound, little more than 2000 feet in height, has been 
uninterruptedly active from the earliest dawn of autbentio history, and has 
been appropriately named "the Lighthouse of the Mediterranean." 

Extinct volcanoes are those whiob have pliunly once been tiie outlets of 
fire, but whose activity has been suspended for ages. Some of these may 
really belong to the inlermiltenl uloes, now experiencing a long state of 
inaction. 

The volcano of Tolimo, in New Grenada, in South America, had been at 
rest for two centuries, when a violent outburst in 1827 showed that the 
internal forces were still at work. Imbamburu, a volcano of Equador. had 
been long considered extinct, when in the year 1691 it overwhelmed a large 
Iraet of country with mud and water. 

From the period of the earliest historical records to a. d. 79, when Hercu- 
laneum and Pompeii were destroyed, Mount Vesuvius seems to have been 
inactive. Sinoe then it has been at least eighty times in action. There are 
fifty-five recorded eruptions of Monnt Etna between the years 480 b. c. and 
A. D. 1832. Between the commencement of the eleventh century and 1845, 
there have been twenty-five outhursts of Mount Ileola, in Iceland. 

VIII. Nearly all the active volcanoes upon the globe are 
limited to the immediate vicinity of the ocean. Many are found 
on islands, others in chains of mountains extending along the 
line of the coast, others at the base of such chains between them 
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ioes tha rreqnencT mil ifanracter of volcinio ernpUoni appesr to rtl*M7 — What 
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foar lUtameDt bjaxunplei. — What or* aitinct voleanoeiF — Give axsmpUs of loMr- 
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and the coast. Humboldt suggests that coast lands are simply 
favorable to eruptions, because they form the sides or edges of 
the deep sea-basin, which, covered with water, and lying many 
thousand feet lower than interior sites, offer less resistance to 
subterranean forces. 

The principal exceptions are the Toloanoes of Pechan (white mountain.) 
and Ilochow (burning mountain,) in Western Asia, both of which are about 
1500 miles from the ocean. 

IX. Of all the reasons which have been assigned for a general 
theory of the cause of volcanoes, the simplest and best founded 
is that the centre of our earth b a vast sea of liquid fire, to which 
the volcanoes serve as vents. This sea may remain at rest for 
ages beneath enormous areas, but b liable to be locally escited 
and uplifted by the force of compressed vapor. Thb theory b 
supported by the fact that the temperature of the earth increases 
regularly at the average rate of one degree for every fifty-four 
feet of descent below the level of the sea. 

X. Volcanoes may be distributed into the two great classes 
of Central and Linear systems. A Central system consists of a 
number of vents grouped together, one of which usually serves as 
a common point of eruption, as the Peak of Teneriffe for the 
seven volcanoes of the Canary Islands. A Linear system consists 
of several vents extending in one direction at no great distance 
from each other, forming as it were chimneys along an extended 
fissure, as the volcanic chain of South America. 

The following table gives the number of volcanoes of each system. It 
includes active and extinct volcanoes, and some perhaps of doubtful exist- 
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The number in both classes amounts to 407; of which 270 are active, and 
of these, 190 belong to the islands and shores of the Pacifio Ocean. Indeed, 
this vast ocean seems to be almost sorrounded by a great yolcojiic chain. 

XI. Volcanoes are most numerous in the Torrid Zone ; yet 
they occur in all latitudes. The most northern volcanoes known 
are those of Jan Mayen, latitude 72* north. In the opposite 
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hemisphere, Mount Erebus, an active volcano in Yictoria Land, 
is situated amidst the region of eternal ice, within twelve degrees 
of the South Pole. 



Xn. In no part of the globe, of the same extent, are there so 
many volcanoes as in the island of Java. Out of eighty assigned 
to the Linear system of the Snnda Islands, forty-three helong 
to Java ; and in no part of the earth are the eruptions more 
terrific. 

Leopold von Bach, the celebrated geographer, gives the fallowiog accoant 
of one of them : — " On the 8th of October, 1822, about one o'clock in tbs 
■fkornoOD, a frightful noise was heard in the neighhorbood ofOalungGung, 
in Javft. The mountain wb« immediately shrouded in a thick eland of 
enioke, and streams of hot, mudd j, sulphurous water poured down its slopes 
on every side, and carried before them every thing they met vith. There 
nas then an awful sight in Badang; the river Tschiwulan sweeping down 
vast multitudes of corpses of men, cattle, rhiuoceroses, tigers, antelopes, and 
even entire houses carried with them into the sea. This flood of hot, muddy 
water lasted but ttro hours, yet these were enough to lay in waste a whole 
province. At three o'clock it had ceased, and there now followed a thick 
rain of ashes and pumice, which utterly destroyed all that. had been spared 
of the face of the country, and burnt np all the trees. At five o'clock all 
was at rest again, and the mountain was seen once more. And during this 
■hort time, every dwelling, every village for msny miles round, had been 
covered with mud ; in places, which just before had been level plains, hills 
bad arisen, and a vast number of human beings hsd^eased to live." 

XIII. Several of the mountain peaks of the north-western sec- 
tion of tho United States are supposed to be volcanic, and smoke 
and ashes are said to have arisen from them at difierent times. 
Mt. St. Helen's, in Washington Territory, north of the Columbia 
River, has been recently in a state of eruption. In 1842, ashes 
and cinders from this mountain fell at Fort Vancouver, about 
fifty miles distant, slightly covering the country in its vicinity. 
There are indications of volcanic action, in former times, in many 
parts of this region of country. 

XIV. Salses, or mud volcanoes ; the Fires of Bakon ; the Fire- 
Hills and Fire-SpringB of China ; and the Geysers of Iceland, 
are volcanic phenomena, undoubtedly owing their origin to the 
same causo as that of volcanoes. 

1. Mud VoUanoes occur in Sicily, in Java, and aoatb-west of the Caspian 
Sea in Asia. They are small hillocks, from which are discharged oooasiun- 
n'ly various gnece, hot water, mud, and sometimes coIumnB of fire. 

2. Fira of Bakou.— The town of Bakon is on the soatb-west coast of the 
Caspian Sea, and about ten miles from it is situated the remarkable tract 
called the " Field of Fire." It is a hollow eipanse, full of fissures, from 
which an inflammable gas continually issues, producing a blue flame. This 
spot was formerly one of the most celebrated "shrines of grace" among the 



3. Firt-HilU and Ftre-SpHngt. — The agency of volcanic action is evinced 
in China by numerons Hochant, or fire-bills, and Hotsing. fire-springs, or 
wells of fira. The latter yield en inflammable gas, nbicb, when lighted, 
bums with a blue flame, and is made of much practical service in evapo- 
rating salt water. A similar spring occurs in Fredonia, in New York, south 
of Lake Erie, the gas from which is used for lighting the town. 

4. Tht G<yser$ are an extraordinary collection of about fifly bdt springi>. 
which occupy an area not exceeding twelve acres, in Iceland, at about tbe 
distance of thirty-five miles from Mount Hocla. The t«rm Is derived from 
the Icelandic word geyga, "to rage," ot gy», "to rush out with impetuosity." 
The Great Geyser, the largest of these springs, is a circular mound, on tbo 
summit of which is a basin, resembling in shape a saucer, about sixty feet 
in diameter, and six or seven feet deep. In the centre of this basin is a well, 
ten feet in diameter, and TO feet deep, through which the boiling water rises 
clear as crystal, gradually filling the basin. 

Between grand eruptions there is an interval of a day or more. Their 
approach is announced by hollow, rumbling sounds, which warn the spec- 
tator to retire to n safe distance. The water in the basin boils furiously, 
the earth is slightly shaken, and the agitation increases, till at length a 
column of water is suddenly thrown up with vast force and loud explosions 
to ^e height of 100 or 150 feet. After playing for a time like an artificial 
fountain, and giving off great clouds of vapor, the basin is emptied, and a 
column of steam rushing up with gr^at violence, terminates the explosion. 



The aejBcra ot Iceliad. 

Prof. Shepherd describes the " Pluton Geysers" of California, as situated 
in a deep defile north of San Francisco, in the valley of the Pluton River, 
where he found, in a space of half a mile square, from one to two hundred 
openingR, through which the steam issued with violence, sending up dense 
columns of vapor to the height of 200 feet. The roar of the large tubes 
could be heard for a mile or more. 



Earthquakes. 
XV. Earthquakes are those terrible convulsions of nature by 
which towns and villages have been swallowed up, great cities 
destroyed, and even entire continents shaken. They are chiefly 
confined to the volcanic regions of the earth, and undoubtedly 
owe their origin to the same cause as that of volcanoes. 

The shocks are nsDally most severe in plaoes some distance removed from 
active volcanoes, the vents of the latter appearing to act as a kind of safety- 
valve to the elastic force which, when pent up, bo terribly shakes tiie crust 
of the earth. 
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XVI. Observation gives us little room to cloubt the intimafce 
connection of volcanoes and earthquakes. Most of the great 
eruptions of modem times have been preceded by earthquakes, 
and most of the great earthquakes of recent date have been fol- 
lowed by eruptions. 

Strombolii for the first time upon the record of history, had an interval of 
repose immediately preceding the great earthquake of Calabria, in 1783, 
during which 40,000 persons perished. The great convulsions of the years 
1811 and 1812, vrhich were felt in the Azores, in the West India Islands, in 
the Valley of the Mississippi, and vrhich destroyed the city of Garaccas in 
South America, in March, 1812, vrere followed, on the 30th of April, by the 
terrible eruption of the volcano Mome Garou, on the Island of St. Vincent's, 
which had been quiet for nearly a century. 

Xyn. The movements of the ground during an earthquake 
are described as being either horizontal, vertical, or rotary. 

The horizontal movement is the most common and the most harmless. It 
consists of an alternate rising and sinking of the earth in the direction of 
the movement, and may be likened to the undulations of the waves of the 
ocean. 

The mine-like explosion, the vertical action from below upwards, was most 
strikingly manifested in the earthquake of Riobamba, in Equador, Feb. 4, 
1797 ; when the bodies of many of the inhabitants were thrown upon a hill, 
several hundred feet high, on the opposite side of the river from that on 
which the town is situated. 

Botary movements are rarely felt, except in the most disastrous and 
appalling catastrophes. They cause a whirling movement of the earth, by 
which, in some cases, buildings are turned round without being thrown 
down, and rows of tiees are turned from their parallel direction. Such were 
the movements of the great earthquake of Calabria, in Italy, Feb. 5, 1783, 
which destroyed over two hundred towns and villages, and during which 
nearly one hundred thousand persons perished. The face of the country 
was so completely changed by Uie movements of this earthquake, that many 
disputes afterwards arose as to whom the property should belong which had 
■0 far shifted its position. 

Xyni. The undulations of earthquakes are propagated in two 
^ry distinct ways : sometimes extending in a linear direction, 
and sometimes from a centre almost equally in every direction. 

The earthquake of Guadeloupe, Feb. 8, 1842, was a linear one. It was 
felt along a right line from 60 to 70 miles in width, from the mouth of the 
Amazon to South Carolina, a distance of* 3000 miles. 

In circular earthquakes, the progress of the shock may be compared to 
the ring-like waves produced on the surface of still water when a stone is 
thrown in, the waves growing wider and fainter as the distance increases. 
The great earthquakes of Lisbon and Calabria were of this character. The 
vibrations of the Lisbon earthquake extended over an area four times the 
size of Europe. 

XIX. Earthquakes furnish the most striking examples with 

which we are acquainted, of the production of stupendous effects 

in very brief intervals. The most severe are generally . the 

shortest in their duration. 

The following brief account of th^ great earthquake at Lisbon, during 
which 60,000 persons lost their lives, is extracted from a volume published 
in 1757, two years after the catastrophe : — 

'*At thirty-five minutes after nine o'clock, on the morning of the first of 
November, 1755, without the least warning, except a rumbling noise, not 
unlike the artificial thunder at our theatres, immediately preceding, a most 
dreadful earthquake shook by short but cfuick vibrations the foundations of 
all Lisbon, so that many of the tallest edifices fell that instant. Then, with 
scarcely a perceptible pause, the nature of the motion changed, and every 
building was tossed like a wagon driven violenUy over rough stones, which 
laid in ruins almost every house, church, convent, and public building, with 
an incredible slaughter of the people. It continued in all about six minutes." 

Name the three moTements of Earthquakes. — Desoribe and give examples of each. — 
In what two directions are earthquake movements propagated? — Describe each. — 
Repeat the account of the Lisbon earthquake. 

4 



The desolation of Caraccas, March 26, 1812, occupied less time. In the 
space of fifty seconds, three great shocks shattered the city, killed 10,000 of 
its inhabitants, and covered the province with ruins. 

XX. Beyond the limits of the Yolcanic regions, where earth- 
quakes are most numerous and destructive, all countries are 
subject to slight tremors at distant intervals of time. Slight 
shocks have been felt frequently in various parts of the United 
States, and one destructive earthquake has been experienced-^ 
that of New Madrid, in the winter of the years 1811 and 1812. 

The principal shock which devastated the town, and extended through the 
Mississippi Valley, from Cincinnati on the east, and North-western Missouri 
on the west, across the Gulf of Mexico and the Caribbean Sea, and at Carao- 
cas, in New Grenada, is thus described by a gentieman who had secured for 
the night the flat-boat in which he was floating down the Mississippi, at 
New Madrid : — 

" It was about twelve o'clock, on the clear moonlight night of the 6th of 
February, 1812, when there came a frightful crash, like a sudden explosion 
of artillery, and instantiy followed by countiess flashes of lightning. The 
Mississippi foamed up like the water in a boiling cauldron, and the stream 
flowed rushing back, while the forest trees near which we lay came cracking 
and thundering down. This fearful spectacle lasted for several minutes, 
and the fierce flashes of lightning, the rush of the receding waters, and the 
crash of the falling trees, seemed as if they would never end. At sunrise, 
the whole terrible scene was disclosed to our gaze ; and the littie town of 
New Madrid, sunken, destroyed, and overflowed to three-fourths of its extent, 
lay more than 500 paces from us, with some of its scattered inhabitants here 
and there visible among its ruins. Of twenty flat-boats and their crews 
which surrounded us on this terrible night, nothing was ever afterwards 
heard!" 

XXI. Earthquake shocks are often preceded or accompanied 
by various sounds. Sometimes, however, the sound is heard after 
the shock, and in some instances no sound whatever is perceived ; 
thus the great earthquake of Riobamba occurred without any 
noise. 

These sounds are described as greatly differing : dull, rumbling noises, 
sounds like the discharges of cannon, like the clanking of chains, like thunder 
close at hand, or as if vast quantities of glass were broken in caverns under- 
neath the ground, are noticed. 

A striking and unparalleled instance of subterranean noise, unaccompa- 
nied by any trace of an earthquake, is the phenomenon known in the ele- 
vated Mexican Plateau by the name of the " Roaring and the Subterranean 
thunder'' of Guanaxuato. The noise began about midnight, on the 9th of 
January, 1784, and continued for a month. From the 13th to the 16th of 
January, it seemed to the inhabitants as if heavy clouds lay beneath their 
feet, from which issued alternate slow, rolling sounds, and short, quick daps 
of thunder. The noise, which was limited to a small space, abated as grad- 
ually as it had begun. During its continuance, the inhabitants in great 
dismay fled from the city, and only returned when compelled by the city 
authorities, who sent out the military to force them back. 

XXII. The permanent elevation and subsidence of great tracts 

of land are occasional attendants upon earthquake action. Thus 

the coast of Chili was permanently elevated several feet by the 

great earthquake of 1835. . 

During the earthquake of 1692, the city of Port Royal, in Jamaica, vrith a 
large tract of ac^aoent land, sunk into the sea. In 1755, the new quay at 
Lisbon, to which an immense concourse of people had fled for safety from 
the falling ruins, suddenly sunk, and its place is now occupied by water a 
hundred fathoms deep. In 1819, a town and large tracts of country were 
submerged at the mouth of the river Indus, but at the same time a tract of 
land, fifty miles in length, and in some parts sixteen in width, was elevated 
above the plain ; to this tract, the inhabitants, to distinguish it from artifi- 
cial mounds, gave the name of UUah Bund (the Mound of Go4). 

Repeat the aoooont of the New Madrid earthqaako. — What are some of the Bouiidf 
accompaDying earthqaakes? — State some of the permanent effects attendant «poa 
earthquake action. 
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XXIII. Tremblorea, so called in South America, vhere anch 
tremora of the aurface ure common, occur almoBt every day in 
certain aeasons. Though walls are sometimea aplit, and objects 
are thrown down, they are little dreaded by the inhabitanta. 

Linu has, on an average, fortj-five eaxthquaka sbocks a jear; but long 
babit, and the verj prevaleiit opinion that dangarons ahocka are only to be 
appreheoded two or three time* in the ooane of a centurj, cause fiunt move- 
menta of the oaith to be regarded there with acarcelj more attention than a 
bail-etonn in the Temper&te Zoue. 

XXIV. Becajntulatitm. — According to the preceding acconnt 
of Yolcanoea and Earthqaakea, it will be seen that both of these 
wonderful natural phenomena arc attributable to the same cauae 
^ the action of the internal fires of the earth ; that .Yolcanoea 
may be divided into two classes, the Central and the Linear 
sytema ; that they may also be divided into active, intermittent, 
and extinct; that nearly all the active Yolcanoea on the globe 
are near the ocean ; that eruptions of mud, hot water, and steam, 
owe their origin to the same cauae as Volcanoes : that the move- 
menta of the ground which accompany Earthquakes are either 
vertical, horizontal, or rotatory; and that both these agencies 
perform important functions in the economy of nature — Volca- 
noes affordiog the natural opening through which the imprisoned 
gases make their escape, and Earthquakes materially modifying 
the configuration of the land. 
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Tolcano la Sbomboli F— Cotopail F— ML Hacla I— Vaanrina F— Ht. Etna F— Whioh wodU 
probably be moat daMrnaUre : tha emption of Ht. Cotopail, or that of StromboU F 

Where are there mnd TolaanoaiF — Where are the Area of BakonF — What ara theyf 
^Whera are tha Oejian F— The Pinion Oeyaera F— Are there any apiingi in the railed 
Statei whioh yield an inflammable gaa F — Are there dmilai apringi in any other part 
of the world F 

Do euthqnakea ooem- la tha ragiona where there are Toloanoea, or in diatriott remote 
from ttaemF — Where are thay nanally moat seTote; near the Tolsiao, or eome diatanea 
from it F— Ara tba ghooka of an authqnake nanally aeeompaniad by aoy aolaeaf 

Hna any part of tha United Slatea ever aaffered fTom the ihook of an earthquake F— 
Qica a deacription of the moit deatmcUTe earlhqnake of whioh yon hiTe read t — Ban 
aerere ahooka of earthqaakea erer been exferianoed in EoropeF — In South Amariaaf 



What are the ao-callad TrembloreaT— Wbera are they oommon 
aarthqoaka ahooka regarded la LimaF — What la ntppoied to be thi 
and earthqnakeiF — Recapitnlate tha aohjeota af thia chapter. 



F — How are lUght 



PART II. 

HYDROGRAPHY. 



HvDROORAPHT, (from two Greek words, signifying "water," and "to describe,") b that department of Physical Geography 
which treats of the water apon the earth. The subject will be coDsidered under the general divisions of Springs, Rivers, Lakes, 
tbe Ocean, and Oceanic mOTcments. 

Water, one of tbe most abundant substances in nature, chemically considered, is a compound of two gases — oxygen and 
hydrogen : in the proportions of eight parts, by weight, of tbe former, to one of the latter. When pure, it is a transparent 
and colorless liquid, destitute of smell, and nearly without taste. It is rarely foand, however, in a pure state, being variously 
affected by different matters with which it has come in contact. 

Different bodies of water upon the globe vary in their composition, (some being fresh, others salt,) in their temperature, ^nd in 
their color. The subject of temperature will be considered in tbe article Tbhpbbaturb, page 40. Otiier peculiarities will be 
described in connection with the general divisions already enumerated. 



CHAPTER I. 

SPRINGS. 

J. Spkinqs are fountains of water, which gush forth from the 
ground, flowing from reservoirs underneath the surface. They 
may bo classified as perennial or constant, intermittent, and 
periodical. 

SpHnKB derWe their Bupplies from w&ter raised iDto the stmoBpbere b? 
evaporatioD, which is ig»ia depOBited on the earth in the form of raio, hail. 



Bnow,ordew. Apartof tiiewnter thus dapoeitod is droned from the sarfaM 
into gtreams or rivera, or apkin retnmed to the atmoaphere b? evaporation, or 
devoted to the purpoaet of animal and vegetable life. The remaiuder enton 
the ground tbrongh porons beds, or by meant of fiasurea in rooks, and oon- 
tinuea to sink until arrested b; strata, which renders its further progreaa 
impossible ; when the continned preaaure from above forces it to gnah fbnh 
as a spring, larger or stnnlier, according to the aoppliea it has received. 

II. Perennial springs show no diminution in a long-contJnned 
drought. The reservoirs of such springs must be very exten- 
sive ; so considerable as not to be materially affected from any 



Of vhst does Rfdrogmpby tratr — ruder what dirliioni will die subjeetbsimnii. Wh« are Springs? — How msj tbey bs cIsaiiBedr — 8tat« the nuner in whUh 
~ Kli thsohcmiciilaomiioiitioiiorwiiur?— iDwhatdabodlcaofwsterTsryF Springs sre foniiBd.—Wb»t ■» PerBnolsl Spring! F 
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III. Intermittent springs depend entirely upon tLe prevailing 
character of the Beason. Thej gush abundantly after heavy 
rains ; but flow feebly, and oi^en completely fail, in dry weather. 
Snch Bpringa are common in a gently rolling, or moderately 
elevated district. 

IV. Periodical springs flow only at regular intervals, and for 
a limited time. Such springs are rare. The far-famed Pool of 
Siloam is an example. 

The flow of iprings of thia class may be explsioed od tbe nell-kiiown 
principle, that water, in nbaterer situation it is placed, always teoda to 
seek its lowest level. 

In the figure at tbe aide, let A B C b« ■ 
ijphiiD-ihiiKd fiiinre lending riom the 

■uppUad thrangb ctevicei extending from 
the BDrfue. When tbb reaerroir i> filled 
u high u the line a. h, even with tbe 
blgbuE point in the fleaare, the wnUr will 
Commenoe to flow, snd eontinDe onti] the 

D. It will UieDOeue,Dnm again fiUed to 

the line n b. 
y. Artesian wells, from the ancient Artesium, (modern Artois, 
a province of France, where they have long been In use,) are 
artificial springs constructed on the principle of natural springs. 
Tho annexed diagram of a supposed section of conotry will represent 
tiie theory on which Artesian wells are sank. They are formed by boring 
into the ground, and sinking a tube nntil a subterranean reservoir of water 
IB reached. If the Bources whence this reservoir is supplied are at a higher 
level than the surface of the well, the pressure from above will force the.woter 
np the tube, sometimes in jets many feet in height. 




Let F P lepreient s bed of cl^j impervlone in waUr, A fi C itrata tbroagb which 
water euinat put. Bad D S F itrata Into wbieh tba water that fnlli on tlie aurfkce 
penetntea. I^ then, pipes he aonk at a b o into tbe Itrata D E F teipeoUvely, the 
preunre from above will forvD the water up the tubes to tbe surface. 

These wells are someiimes of great depth, and enormous quantities of 
water flow from them. The famous well of Qrenelle, at Paris, is 16S6 feet 
deep; and throws up, in 24 hours, 744,490 gallons of water. 

The importance of Artesian wells can scarcely be over-estimated. It has 
been proved that in some desert regions, Arabia for ezample, water can 
be obtuned in abundance from underground reservoirs by sinking tbese 
wells. Possibly a series of Artesian wells might diminish tbe perils of the 
passage of tbe Sahara. 

Yl. The water of most springs is fresh, but in many it is salt. 
The most important in the United States are those at Syracuse, 
in New York, and near the Kanawha River, in Virginia, which 
are very rich, and extensively evaporated for table-salt. 

VII. There are numerous springs, especially in the United 
States and Europe, variously impregnated with mineral matter, 
which are much resorted to for medicinal purposes. Among the 
most noted in the United States are : Saratoga Springs, in New 
York ; the Sulphur Springs, of Virginia ; and the Blue Licks, of 
Kentacky. 

TChatare Intermittent Spiingsf— Periodical Springs T — Explain the priDeipla on 
wbieh Periodieal Springs flow.— What are Artesian Wollsf— Explain (be principles on 
which tbe7 are sunk. — Oive examples of Salt Springs and Uiners] Springs. 



CHAPTER II. 

RIVERS. 

I. Rivers are streams of water flowing in a channel on land, 
toward the ocean, a lake, or another river. They have their 
origin in springs, or flow from lakes, or have their source in the 
melting of snow and the ice of glaciers. They are important aids 
to civilization, being natural channels of communication between 
inland regions, and affording great facilities for commercial inter- 
course,, especially since the discovery of steam navigation. 

II. The basin of a river is the whole extent of country dr«ned 
by it ; that is, all the region which contributes its waters to the 
formation of tbe river. The basin of the Hudson River, for 
example, is the entire tract of country included within a line 
which should pass through the source of each river, creek, brook, 
rill, or stream, which Sows into it. The greatest river-basins are 
in America ; the smallest, in Europe. 

III. The margin of country which separates one basin from 
another is called its water-parting, or water-shed; the waters 
flowing from this line in different directions. The ridge of the 
roof of a house is a familiar illustration. A water-shed is some- 
times a lofty range of mountains, as the Andes, the waters on 
tho west of which flow into the Pacific, while those on the east 
roach the Atlantic ; but more frequently a slight elevation which 
turns the water in different directions. 

The water-shed between the basins of the Mississippi and St Lawrence is 
a slightly-elevated ridge, not far from the chain of great lakes from which 
the St Lawrence flows. There are numerous examples, in the Western 
States, of buildings sosituated that the rain which falls on one side flows into 
the Mississippi, thence into the Gulf of Mexico ; while thnt which falls on 
the other, flows into the St. Lawrence, thence into the Gulf of St. Lawrence. 
So slight ia the etcvntion of the water-parting between the lakes which form 
the sonrcea of the Misaissippi and the Red Kivcr of the north, which flows 
through Winnipeg Lake and Nelson's River into Hudson's Bay, tfaat afrer 
a heavy rain the cuuntry is overflown, and boats may puss from one to the 

Where the wat«r-sheds are low, rivers ore fireqnently united by canals, 
thus promoting navigation. The Erie Canal, tbe most important work of 
this character in the world, connects Lake Erie and the Hudson River. The 
Mississippi and St. Lawrence Rivera are connected by several canals. 

There are examples of river-basins so running into each other, that water 
communication subsists naturally between two primary streams. The meet 
remarkable case of this kind, long deemed by geographers impossible, is the 
bifurcation of the Orinoco. 

The River Cassiquiare, ISO miles long, connects the Orinoco with the lUver 
Negro, a tributary of the Amazon. It sometimes flows from the Orinoco 
into the River Negro, and sometimes in the opposite direction — as the water 
is high or low in the rivers which it connects. 

rV. The course of rivers is in general very winding : a wise 
provision of nature, affording means of communication to a much 
larger area of country, and preventing that rapidity of current 
which would reader navigation impracticable. 

What are Rivers f— What ia Che biaia of a River ?— What da jou underaUnd by tho 
water-abed of a River f— Give einmples to illoatrale tho diir^rcnce in tbe elevation of 
wntcr-ahcds. — Wb&i advantsigca result IVom tbe irinding course of most Riverst 



V. Tho 'iize of rivers depends upon v&rioos cftoses: the 
length of their conrso, the extent of their basins, the rain-pro- 
ducing character of the climate, and connection with mountaiuB 
covered with eternal snow. The St. Lawrence, Indus^ Lena, and 
Ganges, are estimated to discharge annually about an equal 
quantity of water ; the Kile and Tang-tae-Kiang each about two 
and one-fourth times as much ; the Mississippi about three times ; 
nnd the Amazon, the mightiest of rivers, about twelve times as 
much. These estimates are to be considered as mere approxi- 
matioDB, there being no data on which any very accurate calcu- 
lations can be made. 

VI. The velocity of a river depends upon the form of its 
channel, the slope of its bed, and the volume of water. Moun- 
tain streams, were it not for the friction of the sides and bottom 
of their beds, would become irresistible torrents. The most rapid 
and powerful rivers are those deep streams which have a very 
direct course. 

A ver; alight declivit; is Buffioisnt to give the nnaing motioD to water. 
Three inches per mile iu a smooth, etotught ohttooel, giTGB a veltKitj of 
about three mllea an hour ; a foil of three feet per mile makei a mountain 
torrent 

VII. The fall in the bed of a river is usually indicated by the 
difference between its level at its source and at its mouth. The 
Mississippi, from its source in Lake Itasca, has a fall of 1575 feet. 
The Ganges falls 13,762 feet ; it has, however, numerous rapids 
and cataracts : while the Mississippi has but one precipitous 
descent of 17 feet, and but few rapids. The Danube has a fall 
of 2850 feet ; the Rhine, 7650 feet. The Volga has the least 
fall of any extensive river ; its entrance into the Caspian Sea, 83 
Feet below the surface of the ocean, being only 633 feet lower 
than its source, at an elevation of 550 feet above the level of 
ihe sea. 

When water baa once received an impuUe, b; following a descent, the 
simple pressure of the particles upon each other is sufficient to keep it in 
motion long after its bed baa lost all inclination ; the pressure and rate of 
motion being in proportion to its rolume. The Amazon haa a fall of only 
12 feet in the last 700 miles of ite eonrae; and the La Plata, for 400 miles, 
has a descent of onl; one-third of an inch in n mile. 

VIII. The slope of the bed of a river, if great, produces a rapid ; 
a greater inclination still, approaching the perpendicular, causes 
a cataract. At high water, caused by inundations or the rise of 
the tides, some rapids disappear, and the river is navigable. The 
rapids of the Ohio Biver, at Louisville, are navigable at high 
water ; when the water is low, navigation is carried on through 
the canal which is cut around the rapids. The rapid of Riche- 
lieu, in the St. Lawrence, between Quebec and Montreal, appears 
and disappears with the ebb and Sow of the tide. Cataracts 
depend for their effect upon the height of the falls, but mainly 
upon the magnitude of the volume of water. 

The Fulls of Niagara, perhaps the grandest natural speotaole on the globe, 
occur in the River Niagara, which connects Lake Eiie with Lake Ontario. 
The river, before making its final plunge, has a descent in rapids, in less 
than a mile, of about SO feet; and a still further fall afterwards, before 
reaching Lake Ontario, of 106 feeC Ooat lalaud SBparatea the Falls into 
two parte : the wider, known from its shape as the Horse-Sboe Falls, b; far 
the most magnificent, is 800 jards in width, and 150 feet high ; the American 

Oa what doet the liu of RiTen depend T — Qive exam|4M to Ulnitnte Ibe eompanCiTa 
■inooDU oT vmtar dUcbnrged b; diOeTent Sivers. — On whit dott (be Tslucitj of ■ 
Rirer d«pcnd r — Br vbnt ig tho fall in the bed of > Biver indicMedr 



Falls, 320 yards wide, are 165 feet in height. A dond of mist points oat the 

locality at a great distance, and its continuous roar is heard for many miles. 
The FaUs of St Anthony, 17 feet in height ; Trenton Falls, in New York, 
which descend by caacades 312 feet in two miles; Passaic Falls, near 
PatersoD, New Jersey, TO feet high ; and the Falls of Montmorenoi, a rivet 
in Canada East, near Quebec, which bae a perpendicular descent in an 
unbroken sheet of 240 feet, are much visited and greatly admired hy 
tourists. 



w o! Trentoa FiJIs. 



Of other Falls more inaccpssible, the great Fnlls of the Missouri, in 
Nebraaka Territory, may be mentioned. These are a succession of rapids 
and cataracts — 26, 47, nnd 87 feet in perpendicular height; the grent river 
descending 360 feet in 17 miles, forming a scene only inferior to Niaj^ara. 

The cataract of Tequendama, near Bogota, is a fall of the river Bogota, n 
branch of the Magdalena, in two perpendicular bounds of 574 feet. This 
fall is described by Humboldt as " an aaaemhlago of ever; thing that is 
sublimely picturesque in beautiful scenery." 

The C«u?ery, the principal river of Southern India, has two cataracts of 
extraordinary grandeur: one 350 feet, and the other 460 feet in height. 
The Tocazza River, nn affluent of the Nile, receives its name, " the terrible," 
from ila numerous cataracts, some of which are 100 feet, and others 150 feet 
high. The Victoria Falls of the River Zamtieze, called by the natives Moayo- 
atunyo (smoke Bounding), as deacribed by Dr. livingslone, ore soarc^y less 
grand than the Falls of Niagara. 

IX. The alluvial soil transported by great rivers is gradually 
deposited as the current slackens. When the coasts are flat, 
and the quantity of matter brought down considerable, deltas are 
formed at their mouth ; so called from their regcmblance to the 
Greek letter a (delta). The Mississippi, Ganges, and Nile, have - 
large deltas. 

Many rivers have no deltas, but empty themaelvea by a single broad, deep, 
and unobaCruoted channel, in which the navies of tho world might ride. 
This circumstance gives importance to many rivers which would otherwint 

What tS»elM are produced hj diSennt ilopea in th< beds of Sivan? — Nam* atd 
dcicribe mms of the principal citaracli and iralar-fslls in the world. — What is ta* 
delu of > River? — Name Bome Riven which have large deltas. 
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be regarded as of an inferior order. The Hudson, in the United States, 
find Thames, in England, are examples. 

X. Rivers are subject to changes of level, which are either 
irregular or periodical, according to the cause. Irregular changes 
are such as are produced by a casual heavy rain, or they are 
occasioned by peculiar winds. 

A sudden and heavy rain sometimes magnifies a small stream into an 
irresistible torrent. A strong easterly wind causes a rise in the St. Law- 
rence, which is not affected in its level by rain or drought. A strong west- 
erly wind blowing from the Gulf of Finland raises the waters of the Neva, 
and has repeatedly threatened the safety of the city of St. Petersburg, which 
is situated upon its banks. 

XI. The periodical changes in the level of rivers are daily, 
semi-annual, and annual. 

A daily variation is that caused by the tide. The more direct the course 
of a river, the higher the tidal influence extends. In the Amazon it is per- 
ceptible 550 miles, in the Hudson 150 miles, in the Thames 70 miles. In 
the Mississippi the tidal influence is not perceptible. Another daily varia- 
tion is that in the upper course of streams which descend immediately from 
snow mountains. The heat of the sun,*by melting the snow, produces high 
water every day — the increase being greatest in hot days. 

Semi-annual and annual variations distinguish the rivers. of tropical 
regions, and of countries bordering on the tropics. They are the effect of 
regular changes of the season, which occur at exactly opposite periods north 
and south of the Equator. 

The Tigris rises semi-annually: first in April, from the melting of .the 
snow in the mountain regions of its upper sources ; and secondly, in Novem- 
ber, from periodical rains. The Mississippi rises twice in the year: first in the 
winter, from periodical rains; andsecond, from March till about June, from 
rains and the melting of snow in its npper sources. 

XII. The greatest river inundations are annual, and are the 
effect of periodical rains. The flood of the Orinoco is at its great- 
est height in August, extending over 600 miles in length, by from 
60 to 90 miles in width, covering the Llanos through which it 
flows to the depth of 12 or 14 feet. The Ganges, Niger, and 
Gambia attain their full elevation about the same period. The 
Amazon begins to rise in December, attains its greatest elevation 
in March, and is least in July and August. 

The inundation of the Nile, to which Egypt is indebted for its fertility, 
by the testimony of antiquity has been regular for 3000 years. 

XIII. Rivers may be classified as either Oceanic or Conti- 
nental. Oceanic rivers are those which flow into the sea. They 
may be considered as constituting four distinct systems, namely : 
1. The Arctic system, which includes the rivers flowing into the 
Arctic Ocean. 2. The Atlantic system, or the rivers which flow 
into the Atlantic. 8. The Pacific system. 4. The system of 
the Indian Ocean. 

XrV. The Arctic St/stem. — The rivers of this system drain 
the principal part of the northern slope of the great North 
American Plain, and the larger portion of the great Northern 
Plain of Europe and Asia. They have in general a sluggish 
course, and frequently overflowing their banks, contribute to the 
formation of the extensive marshes in which these desolate 
regions abound. 

The principal rivers of the Arctic system, on the Eastern Continent, are 

To what chaogoB of level are Riyera subject? — By what are irregular changes pro- 
duced ? — Give examples of such changes. — Name the different periodical changes. — By 
what are daily variations caused ? — Semi-annual and annual ? — Give examples of each. 



the Obiy Lena, Tenesei, and Dwina ; and on the Western, the Mackenaiay 
and Great Fish or Back Rivers. In the lower parts of their coarse, all these 
rivers are frozen for more than half of the year, and some of them for nine 
months in the year. 

XV. The Atlantic St/stem, — The Atlantic Ocean receives the 
waters of the largest rivers in the world, and drains more than 
one-third of the entire land surface of the globe. This system 
includes not only those rivers which flow directly into the ocean, 
but those also which empty into Hudson's Bay, the 'Gulf of 
Mexico, and the Caribbean, Baltic, Black, and Mediterranean 
Seas. 

The Amazon, La Plata, Mississippi, Orinoco, and St. Lawrence, are the 
largest rivers of the Atlantic system npon the Western Continent ; and the 
Nile, Niger, and Danube, ate the largest upon the Eastern. The rivers 
which flow into the Atlantic are not less remarkable for their size, and for 
the extent of country drained by them, than for the immense facilities they 
afford for inland navigation ; thus the navigable waters of the Amazon and 
its tributaries are estimated to exceed 50,000 miles, and those of the Missis- 
sippi and its branches are estimated at not less than 25,000 miles. 

XVI. 2%e Pacific System. — The Pacific, though much the 
largest ocean, drains only about one-third as great an extent of 
country as the Atlantic. Prom the Western Continent it only 
receives two rivers of any considerable size, the Columbia and 
Colorado ; from the Eastern, it receives the waters of the rivers 
Amoor, Yang-tse-Kiang, and Hoang Ho, each of which drains 
extensive regions that are little known. 

XVII. The System of the Indian Ocean. — The rivers which 
flow into the Indian Ocean drain the southern part of Asia, a 
considerable portion of Africa, and a large part of Australia. 
The principal rivers of this sys- 
tem, in Asia, are the Ganges, 
Brahmaputra, Irrawaddy, In- 
dus, and Euphrates. These 
are all remarkable for the ex- 
tent of their deltas. That of 
the Ganges is 60 miles in length, 
and occupies 120 miles of coast. 
The Zambeze is the principal 
African river of this system, 
and the Murray, the only river 
of any size in Australia, be- 
longs to it also. 
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Delta of the Ganges. 

XVIII. Continental rivers are those which never reach the 
ocean, but flow into lakes unconnected with it, or become absorbed 
and lost in sandy deserts. Most of the continental rivers are 
in Central and Western Asia. The rivers which flow into the 
Caspian Sea, Dead Sea, and Sea of Aral, are continental. 

The Volga, which drains an area of 580,000 square miles, is the largest 
oonUnental river upon the globe. In Fremont Basin, Utah, there are 
numerous examples of considerable rivers which lose themselves in the 
sands of that desolate region ; Humboldt's Biver, 280 miles in length, is the 
largest of them. The river Desaguadero, which flows from Lake Titicaca, 
in Bolivia, is lost in lakes and swamps, after a southerly course of about 
300 miles. 

Describe the Rivera of the Arctic System. — Name the principal Rirers of this sys- 
tem. — How great an extent of country does the Atlantic drain? — For what are the 
Rivers flowing into the Atlantic remarkable ? — Name the principal Rivers of the Pa- 
•~Into what two classes may Rivers be divided? — What are Oceanic Rivers? — Name j cific system. — What sections are drained by the Indian Ocean? — What are Contin<9D4al 
the fonr systems of the Oceanic Rivers. | Rivers ? — Give examples of Rivers of this class. 



XIX. Some peculiaritieB of river Bystems &nd particular riyers 
remain to be mentionect. 1. The channels of main rivers are not 
always increased in width by the additional waters of tributary 
streams ; the Mississippi is no broader after receiving the great 
volumes of water from the Missouri and the Ohio : of course 
its channel is deeper. 2. The Kile is remarkable for not receiv- 
ing a single brook from its junction with the Tccazzo to the 
Mediterranean, a distance of 1500 miles ; a fact without a parallel 
elsewhere upon the globe. S. The meeting of great rivers with 
strong oceanic currents and tides frequently occasions a violent 
disturbance of the waters. The dreaded prororoeea of the Amazon, 
from which fishermen and mariners flee in great dismay, and the 
terrific bore of the Hoogly, off the month of the Ganges, are 
ocoasioned by such collisions. 



CHAPTER III. 



LAKES. 

I. A Lake is a collection of water nearly or quite surrounded 
by land. The water of most lakes is fresh, yet that of a consi- 
derable number is salt. -Some salt lakes are termed seas, as the 
Caspian Sea. Lakes may be divided into four classes. 

II. The first class embraces those which receive no running 
water, and have no outlet. They commonly occupy hollows — 
bxtinct volcanic craters — and receive their supplies from springs 
whi;h burst forth from the bottom of the lake. 

in. The second class comprises those which have an outlet, 
but receive no running water ; such lakes derive their supplies 
in the same manner as the first class. They are commonly of 
small extent, and often form the sources of rivers. 

ly. The thjrd class includes those lak^ which receive streams 
of water, bnt have no outlet. Such lakes are not numerous, and 
their waters are usually salt. 

Until YBTj reoentlj it was supposed tba( all lalces of Uiia clou were Bait, 
and it maj Btill be proTed that Buch is the fact. The only exception, if 
exception tiiere be, U Lake Tcbad, in Central Africa, wfaioh is known to be 
a bod; of fresh water, and which is now supposed to have no outlet. Becent 
explorations have proTcd that it has no connection with the riTera flawing 
westward into the Atlantic, and it ia believed to be at a lower level than tbe 
Nile, thas rendering it impossible that its waters should flow into that river. 

Tbe principal salt lakes of the Western Continent occur on elevated table- 
land, as Great Salt Lake, in the Qreat Basin of Utah ; those of tbe Eastern 
Continent, on the contrary, occopj a great depression on the earth's surface: 
the Caspian Sea being 83 feet below the Black Sea, and tbe surface of tbe 
Dead Sea being more than 1300 feet below that of the Mediterranean. 

Salt lakes generally appear to be decroBsing in siie, losing more water by 
evaporation than is supplied by their tributariea. The Sea of Aral is 
diminishing rapidly. Tbe Caspian Sea, thoQgb it receives through its 70 
mouths tbe mnjeBtic volume of the Volga, the largest river in Europe, as 
alao the Urol and other large streams, decreases, instead of increasing, in 
else. Captain Stanabury reports with referenoe to the region of tbe Great 
Salt Lake, that " There mnst have been here at some former period a vast 
inland sea, extending for hundreds of miles." 

Hams Dthsr pMnliuHtiea of aomi BtTen.— What u ■ LkkeT— Into how manj eluiM 
majLakei be divided T — Deacrib* thsBnt dui — ^the lecoDd — tbe third. — la thew*tar 
Ot LakM of tha third slui Ecatmllj tnib or Itilt7 — Qive aiamplea of thorn. 



ES. 8J 

The water of most of these lakes is mnch more salt than that of the ocean. 
The Ooeanio waters contain about 31 per cent, of salt; Great Salt Lake, 20 
per cent.; the Dead Sea, 26 per cent.; and Lake Elton, 29 per cent. Lake 
Elton furnishes more than two-thirds of tbe salt consumed in Rusbio. 

Y. Dr. Bebmann, the zealous African missionary, reports the 
recent discovery of an immense inland sea or lake in Central 
Africa, south of the Equator. It is said to be without an outlet, 
and "twice as large as the Black Sea, including the Sea of 
Azov," The outlines of this great sea, as reported by the 
learned missionary, are traced on the Hydrograpbical map ; but 
as yet we are possessed of little information with reference to it. 

YI. The fourth class, by far the moat numerous, comprises 
those lakes which both receive and discharge streams of water. 
Lake Superior is an example. 

Collections of water of this character are most extensively distributed in 
northern latitudes. The great chain between the United States and Canada, 
of which the River St. Lawrence forms tbe outlet, is estimated to oontoin 
half the fresh water apon the surface of the globe. 



View on Lake Oeo^^ 

The waters of many lakes of this class are very transparent; and of tbe 
purest aiure hue: as the Lake of Geneva, in Switzerland, Great Bear Lake, in 
British America, and Lake George, in New Tork. Lakes Superior and Huron 
are much admired by tourists for tbe oleamess and purity of their waters. 
Lake Sir-i-kol, in Asia, the most elevated lake known, is 15,600 feet above 
the level of the sea. It forms the source of the river Amoo. 

Lake Titicaca, situated on the Great Plateau of the Andes, in South Ame- 
rica, usually dischargee its waters through the river Desagundero ; but some- 
times the river reverses its course, and Sows into tbe lake, instead of from 
it. This was tbe case for thirty days in tbe year 1646. The waters of this 
lake are brackish, and UeuL Gibbon reports that it is "gradually filling up." 
VII. Recapitulation. — From this, and the two preceding 
chapters, it appears that the fresh water upon the globe is dis- 
tributed into Springs, Rivers, and Lakes. That the Springe are 
perennial, intermittent, or periodical. That tbe Rivers are 
oceanic (flowing into the sea), or continental (flowing into lakes 
on laud). That the Lakes comprise four classes : the first class 
embracing those which receive no running water, and have no 
outlet ; the second, those which have an outlet, and receive no 
running water ; the third, those which receive running water, 
and have no outlet ; the fourth, those which both receive and dis- 
charge streams of water. It appears, also, that the water of 
many Springs and Lakes is salt. 

Whit ia tbe differanoe of elevstion in Lahei of tbe tbiid clui on the Eaatem and 
Weiit«TD CondiieDta F— Whit recent diacovei; ii reported in Central AfHcaf— Deaerib* 
Lakei of the fourth dsu.— Kecapltolate the aubjecti of thii aad tbe preceding efaspW*. 
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CHAPTER IV. 
THE OCEAN, 

I. The Ocean, or Sea, is that great extent of water which 
frarrouodB the cootinenta and islands of the Earth, and covers 
about three-fourths of its entire surface. 

II. The water of the ocean is salt, and by evaporation a large 
proportion of common salt is obtained from it. Diiferent parts 
of the ocean vary in the amount of salt found in their waters, 
and consequently in density. The ocean is less salt near the 
Equator, and towards the Poles, than in other parts. This is 
probably owing to the abundant rains at the Equator, and to the 
melting of the ice in the Polar regions. 

The aaline ingredieota render seo-wster much hea-rier than fresh water, and 
eoDBequend; bbtter adapted for navigation, while a lar^r area is thus pre- 
vcDted from being ice-bound. Fresh water freezes at the t«mperriture of 
32°; salt water at the temperature of 28^. The healcbfulnees of the ocean 
ia ascribed to its constant motion, wbicb prevents its waters from becoming 
stagnant and corrupt. 

III. The color of the ocean is generally of a deep bluish-green, 
which becomes clearer and brighter towards the coasts. Par- 
ticular parts of the ocean show peculiar colors. The sea is 
white in the Gulf of Guinea, black amid the Maldive Islands, 
and has a reddish appearance near the peninsula of California. 
Green water, in connection with the deepest blue, appears in 
the Persian Gulf, off the Arabian coast, and in the Arctic Ocean. 
These appearances are permanent, and so distinct, that ships 
have been seen partly in blue and partly in green water at the 
same time. 

These different tints are occasioned bj mjriads of minute inaecta which 
swarm in these waters. The phosphoreaoence of the ocean, which presents 
a magnifidint and imposing spectacle, owes its origin to tbe same cbubo. 

This beantiful phenomenon is thus described bj Mr. Darwin : — " While 
sailing a little sontb of tbe La Plata, on one very dark night, the sea pre- 
sehted a wonderful and most beautiful spectacle. There was a fresh breeze, 
and everj part of the surface, which during the da; is seen as foam, now 
glowed with a pale light. The vessel drove before her bow two billows of 
liquid phosphorus, and in her wake she was followed hj a mitkj train. As 
far as the eje reached, the crest of ever; wave was bright, and the sky above 
the horiion was illuminated from the reflected glare of these lurid flames." 

IV. It is only quite recently that methods have been adopted, 
and apparatus invented, by which the depth of the deeper parts 
of the ocean, "the blue water," could be accurately determined. 
As the result of these recent and correct measurements, Lieut. 
Maury reports the Atlantic Ocean, north of 10° South Latitude, 
as varying in depth from 6000 to 25,000 feet. 

The average depth of tbe Atlantic, for a distance of from 75 to ISO miles 
front (he coasts of tbe Continents, is leas than 6000 feeL For a further dis- 
tance of from 200 to 250 miles, the depth varies from 6000 to 12,000 feet 
"Tbe deepest part of the North Atlantic Ocean," says LieuL Manty, "is 
ptobably somewhere between the Bermudas and the Omnd Banks, but bow 
deep it may be, yet remains for tho cannon-ball and sounding- twine to 
determine." 

V. Another result of the recent correct measurements of the 
depth of the North Atlantic, is the certain knowledge that the 

WhstUthsOiKu? — Whst U tbe ctaoracUr of Che water of tbe Ocesn T — In vhat 
put) ore it! waters Icsa ulll — Wtaut ii the general color of the Ocean? — What ii the 
•wise af Hie pecnlisr colon of soihb ports of the Oeeao? — fiepeut Darwiu'i deeeription 

of the phoaphoreaeenee of the OeesD. — What ie Ibe depth of the North Atlantic? 



bed of the ocean, like the land, is diversified by mountains and 
valleys, hills, table-lands, and plains. 

The annexed diagram, copied from Lieut. Maury's Sailing Directdms, li 
a representation of the bed of the Atlantic Ocean, in a line extending wntb- 
eastwordl; from Mexico to Africa, It is drawn to a scale, and represent* 
the elevation of tbe land above the level of the sea, as well as the depth I* 
which the ocean sinks below iL 



VI. The bed of the ocean, between Newfoundland and Ireland, 
is so remarkably level, that it has received the name of " The 
Telegraphic Plateau." 

Europe and America arc connected by a sub-marine telegraph laid on thia 
plateau. The distance between the two islands is 1950 miles, and the 
greatest depth of the ocean, as sounded by Captun Berryman, is 12,740 feet. 
Thi annexed diagram is a representation of Uie Telegraphio Plateau. 




VII. Properly speaking, there is but one Ocean; but for con- 
venience of description it is separated into five divisions —called 
tbe Arctic, Antarctic, Atlantic, Pacific, and Indian Oceans. 

■The Arctic Ocean is north of the Arctic Circle ; the Antarctic Ocean south 
of tbe Antarctic Circle. The Atlantic Ocean stretches from the Arctic Circle 
on the north to tbe Antarctic Circle on the sontb, and from the western 
shores of tbe Eastern Continent on the east to the eastern shores of the 
Western Continent on the west. The Pacific Ocean extends from Behring's 
Strait on the north to the Antarctic Circle an the south, and from the 
western sboies of the Western Continent on the east to the eastsm shores 
of tbe Eastern Continent and Australia on tbe wesL Tbe Indian Ocean 
extends from Asia southwards to tbe Antorctie Circle; Australia forms its 
eastern, and Africa its western boundary. 

The portions of tbe Atlantic and Pacific Oceans, north of the Equator, are 
known respectively as the Narth Atlantic and North Pacific ; those south of 
the Equator, as the South Atlantic and South Pacific. 

The boundaries here assigned to the difierent oceans are those agreed 
upon by the Royal Geographical Society of London, in 1845. 

Djwbatiathebedof the OeeudiverBiBedr — Stats the lociUon of the telegrapbie 
plateau. — la there an; difference Id the level of the Ocean 7 — Give examplei to cod- 
firm jDor statement. — Name the flva diffeiect Oceani. — Qive tbe bonndariH sf each 
of them. — On what aothoritj are theae boundaries atated ? 
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VIII. The Arctic and Antarctic Oceans are supposed to be 
uf about the same size, though both have been only partially 
explored. They are chiefly remarkable for the vast fields of ice 
which they contain, and for the huge icebergs which proceed 
from them into the warmer waters towards the Equator. 

Mnnj navigators have attempted to press through the ice of these oceans 
to tbe Pol«8, but thus far without sucoess. Captain Pnrry, in 1827, reached 
Latitude 82° 45' North; and Sir James Rose, io 1841, reached LatJtnde 
78° l(y South : being the two nearest points to tbe Poles jet attuned 
bj man. 

Dr. Kaoe, the intrepid American explorer, in his recent Arctic expedition, 
abandoned bis Tessels, which were (Vozen fast in the ice, and proeoaded 
northwards, on sledges drawn bj dogs, as far as 82° 3IK North, where he 
discovered a great open sea stretching in the distAnce as far as the eye 
could reach. 

IX. The Atlantic Ocean, tliough only about one-third the extent 
of t)ie Pacific, is of far more importance to man. It is the 
principal highway of the larger portion of the world's commerce, 
and its great branches, penetrating far into the land, afibrd 
immense facilities for navigation to the countries whose waters 
they drain. 

The most important eastern branches of tbe Atlantic are tbe Mediterra- 
nean and Baltic Seas ; the principal western branches are the Caribbean 
Sea, the Gulf of Mexico, nod Hudson's Bay. 

X. The Pacific Ocean is remarkable for its vast size, and for 
the great number of its islands. It was not known to Europeans 
until 1513, when it was discovered by Vasco Nunez de Salboa, 
from the summit of a mountain near the Isthmus of Panama. 
Magellan, who sailed on it from America to the Ladrone Islands, 
gave it the name of Pacific, in consequence of the calm and de- 
lightful weather which he experienced while navigating ita surface. 

On tlie American side, tbe PaciGc corresponds to the South AtlanUc. rarelj 
extending its branches into the land. On the Asiatic side, it corresponds 
to the North Atlantic, in deeplj indenting the coasts. The China, Yellow, 
and Japan Seas, enclosed b; islands, are strikingly similar to the Caribbean 
Sen and Gulf of Mexico, shut in b; the West Indies, 

XI. The Indian Ocean has for its principal branches the Bay 
of Bengal, the Persian Gulf, and the Arabian and Bed Seas. 
This ocean is chiefly remarkable for its hurricanes and monsoons, 
for an account of which, see Meteorology, page 43, 



CHAPTER V. 

OCEANIC MOVEMENTS, WAVES, TIDES, AND 
CURRENTS. 

I. The Ocean is subject to the three great general movements 
of Waves, Tides, and Currents: the causes of which are inde- 
pendent of each other. The wave movement is of an inconstant 
and transitory character, occasioned principally by winds. The 
movement of the tides is regular and periodical, and caused by 
the attractive influence of the moon, modified by that of the sun. 
The currents are the effects of various circumstances, and, in their 
constant flow, are like great rivers in the midst of the sea. 
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Waves. 

II. Waves appear to be an onward flow of the water of the sar- 
face of the ocean ; but they are not really so, except in shoal water, 
and in the case of a strong continuous wind, which Bometimea 
creates a current. If the formation of a single wave be carefully 
observed, it will be seen that while the forward part of it is rising, 
the hinder part is falling. 

The common saying of "the teava running mountain high," is a popular 
exaggeration. The highest wnve observed in the Atlantic by Dr. Scoreabj, 
during two voyages made across it in 1847 and 1848, was 43 feet, and this 
observation immediately followed a very severe gale. I'he highest wave 
noticed in the MedilerraueaD Sea was 16 feet ; off Australia, 20 feet ; and in 
the Bay of Biscay, as measured by Sir Jamos Robs, 36 feet. At a compara- 
tivelysmall depth the ocean is tranquil, while furions tempests are agitating 
its surface. The effect of the strongest gales does cot probably extend 
beyond the depth of 200 feet. 

III. The force of the waves in gales of wind is tremendous. 
The great storm of the ITth of April, 1851, carried away 
Minot's Ledge Light-house, on the coast of Massachusetts, 
twenty miles from Boston, 



Miaot'a Ledge Ligbt.IlDuec. 

This &mous structure was composed of nine iron piles, from 60 to 63 foet 
in height, each of which was ten inches in diameter, and firmly imbedded 
five feet deep iu the solid part of the rock on which it was situated. These 
piles were strongly braced together, hat in tbe fury of the gale were twisted 
off as if they had been made of wood. After the gale had subsided, a huge 
block of granite, estimated to weigh seven tons, to which the keeper had 
attached a hnwaer extending from the structure, was found to have been 
washed 400 or 500 feet towards the shore. 

IV. The rate at which waves travel, is strikingly exhibited 
by the following circumstances narrated by Prof. Bache : 

"On the 23d of December, 1S54, an earthquake occurred at Simoda, oa 
the island of NiphoD, Japan. The harbor was first emptied of water, then 
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an SDormonB ware raahed in, whiob again recedBd, leaving the harbor dry. 
This was repeated acTeral times, and thus aeTeral great irnveB were farmed. 
At San Francisco, there are self-acting tide-gauges, which indicate auj dis- 
tarbance in the level of the sea; and these gaagee, four thousand eight 
hundred miles from the scene of the earthquake, marked the time at which 
the waves arrived. The first on« travelled across the Pacific in twelve hours 
and siiteen minates, or at the rate of aearl; four hundred miles on hour. 
The others fbllawed at intervals of about an hour each." 



y. Tides are alterDate riBuiga and fsUmgs of the water of the 
surface -of the ocean, which occur regularly tvice in every day. 

On all ooaata of the ocean where tides are felt, tho water is in restless 
motion at all Umes, even when there is not a breath of wind. It is only on 
tbe ooasti of inland seas, gulfs, and bajs, which penetrate far into the land, 
as the BalUo and Black Seas, that tides are not experienced. 

If a convenient place be chosen for observation, as a gradually doping 
sea-beach, we shall notice for about six hours a continued rise of the water 
np the beach, each wave adrancing higher and higher: this rise is called 
tbe flood tide. For about ten or fifteen minntes the water will be at rest 
this is termed high water. The water then recedes for about sis hoors as 
gradunllj as it rose : this is called eb& tide. Ilere it remains at rest for about 
ten or fifteen minutes, which is called low water; and then commences to 
rise again, and bo oo alternately. 

The perpendicular height to which the tide rises may be very plainly seen 
upon the surface of a rock on the beach, or npon a stake fixed in the aand. 

yi. !rideB do not rise to the same height on all coasts. In 
the open ocean the rise is small. Thos, at the Sandwich Islands, 
it is only about two and a half feet ; and at St. Helena, about 
three feet. On coasts, however, where the tides are interrupted, 
or forced aro&nd a headland, or np a narrow bay, they some- 
times reach an amazing height. 

At St. Malo, on tbe northern coaet of France, tbe highest tides rise forty 
or fifty feet ; and, in the Bay of Fundj, they are oReo sizty or seventy feet 
in height, advancing with such rapidity that swine, feediog on the shell-fish 
npon the beach, are sometimes overtaken by the fiood, and drowned, Tbe 
highest tides of the principal ports of the Atlantic coast of the United States, 
vary from three to twelve or fifteen feet 

yil. The height to which the tide rises at any given place is 
not alvfaya the same. It changes every day, and these changes 
are connected with the phases of the moon. At the times of 
the new moon, and of the full moon, tbe Jlood rises higher, and 
the fall of the eib is greater than at other times : these are 
called Spring tidet. During the first and last quarters of the 
moon, the ebb and flow are least : called Neap tidei. The dif- 
ference between Neap and Spring tides, at Boston, is about five 
feet ; at New York, two feet ; and at Brest, on the coast of 
France, about eleven feet. 

ym. The connection between the tides and tbe place of 
tbe moon and sun was known to the ancients, but Newton 
first demonstrated the influence of these bodies in producing 
them. To understand this influence, some knowledge of the laws 
of attraction is necessary. Attraction is that power which draws 
bodies towards each other. The moon and sun attract the earth ; 
the moon, by reason of its lesser distance, is estimated to exer- 
cise about three times the influence of the sun in producing 

Oive M aiample to Ulnitt»te tha ipeod with wliloh Waves Wavel.— What in Tidei 7 
— I>eaoribe the tidal moTemant as it -would ba obiarved on a lea-beaoh. — Slata the 
height to which the Tida ri>«a on diEareDt ooaala. — Eiplain tlie terms Spring tidct 
■nd iTnp <til«.— What caues Tides 7 



tides. Neither the attractive influence of tbe moon, howerer 
nor of the sun and moon combined, is strong enough to disturb 
the solid matter of the land of the earth ; but either is sufficieotly 
powerful to raise the more easily lifted particles of the sea. 

To explun clearly the influence of the moon and sun in producing tides, 
let us suppose the earth to be a globe entirely covered with water, and lei 
it be represented in the annexed diagram by E, then M will represent the 
moon, S the sun, and abed the water covering the earth. 



This figure represents Qie moon and sun as attracting the earth in the 
same direction. Their influence is, of course, the strongest on that portion 
of the earth which is nearest to them, and the water is accordingly elevated 
at B, drawn thither from b and c. The water is also raised at d, and this is 
caused by the entire solid matter of the earth being drawn from the water 
at d, thus producing the same effects as if it had been raised by the direct 
action of the moon and sun. Figure 1 represents Spring tides and high 
water at a and d, and low water at b and e. 



Figure 2 reprasents the moon and sun i» attracting tho earth in difierent 
directions; the moon's influence being greatest, it is high water and Neap 
tides at b and c, and low water at a and d. 

Tbo greatest rise of the water does not happen at tbe moment whm 
the moon is directly over it, bnt occurs a little later; some time being 
required for the water to run up and form a wave. 

IX. The earth, however, is not a sphere entirely covered with 
water, and the peculiar confonnation of the land causes a very 
different tidal movement from that in tbe coae supposed. It has 
been ascertained that the only part of the sea, of sufficient extent 
and depth to admit of the formation of a tidal wave, is tbe great 
ocean south of Australia. When, therefore, by the revolution 
of the earth upon its axis, this part of the ocean is brought 
nearest to the moon, a great tidal wave is created. 

The numerous islands and coral ree& of the Pacific, and the peculiar 
canal-^hape of the Atlantic, prevent the origination of tides in either of 
these great oceaoB. So, also, the small extent of inland lakes and seas pre- 
vents all tidal movements in such bodies of water. 

Which baa the gieileit InQnanca In producing Tides, the >nn or moonf — BiplaEs 
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X. The tidal wave which first receives its impulse south of 

Australia, follows the apparent westward course of the moon, 

entering from the south the Atlantic and Indian Oceans, bearing 

high water to all the coasts it visits. Like other waves, it is not 

an onward flow of the water, except over shoals, and near the 

land. In the deep and open ocean its velocity is a thousand 

miles an hour, but near the land its movement is much less 

rapid. 

The progress of a tidal wave is represented on the map at the top of the 
page by lines, called oo-tidal, because they connect places which have 
high water at the same time. If we suppose it to be high water on the east 
coast of Tasmania at 11 o'clock, A. M. — at 11, at night, the wave will have 
reached the southern point of the peninsula of Hindoostan ; at 1 o'clock, 
next morning, it will have passed the Cape of Good Hope ; and advancing 
rapidly in the deep waters of the Atlantic, it will reach Newfoundland at 
11 o'clock! A. M., or in 24 hours from the time it started from Tasmania. 

The spaces between the co-tidal lines, proceeding from east to west* indi- 
cate the progress the tidal wave makes in two hours. 



Currents. 

XI. The currents of the ocean are among the most important 
of its movements. They are like vast rivers in the midst of the 
sea — transferring its waters from the Poles to the Equator, and 
from one ocean to another. 

XII. Currents are caused by the heat of the sun, the rotation 
of the earth, the saltness of the sea, by winds, tides, the melting 
of ice, and by various minor circumstances. They are constant, 
periodical, or temporary. 

XIII. Constant currents are those great ocean streams which 
have their origin in permanent causes, and flow in one direction 
throughout the year. 

In what directton does the Udal wave flow? — What do yon nnderstand by eo-tidal 
lines ? — How long does it take the tidal wa^e to flow from St Helena to the West India 
Itflunds? — la it bio^h water first at 8u Helena or Newfoundland? 



XIY. The theory most generally adopted as to the causes of 
constant currents may be stated as follows : 

The heat of the Torrid Zone produces a greater evaporation in the part 
of the ocean included within that zone thnn anywhere else, and an immense 
quantity of water is constantly rising in the form of vapor, to be borne away 
by the winds. To supply the vacancy which has thus been caused, the 
waters of the Polar regions move towards the Equator. 

The rotation of the earth promotes this movement in the following 
manner: The waters of the ocean are impelled towards that part of the 
earth's surface which revolves with the greatest rapidity; and as the rotary 
motion of the earth is more rapid at the Equator than anywhere else, the 
waters of the Polar regions thus receive an impulse towards the Equator, in 
addition to that caused by the heat of the Torrid Zone. When the water 
leaves the region of the Poles, where the rotary motion of the earth is slight ; 
it flows directly north and south ; but as it advances towards the Equator, 
where the surface of the earth revolves with great rapidity, it cannot at once 
acquire the same velocity — consequently it is left behind ; and instead of 
running north and south, as it would do if the earth's surface did not turn 
round, it flows in an oblique direction towards the west, until finally it 
forms a great equatorial current setting towards the west : while the trade- 
winds, which blow in a general westerly direction, combine to increase its 
velocity. 

Were it not for the land, such would be the uniform and constant flow of 
the waters of the ocean. The presence of the land interrupts the regularity 
of this great westward movement of the waters, sending them to the north 
or south, and also occasioning temporary and periodical currents. 

Thus it appears that the three principal causes of constant currents are 
the heat of the sun, the rotation of the earth, and the trade-winds. Writers 
on this subject are not agreed as to which of the three exerts the greatest 
influence in producing currents. 

XV. Periodical currents are occasioned by tides, and by 
periodical winds, called monsoons. (See article Monsoons, 
page 43.) These currents are frequent in the eastern seas : one 
flows into the Red Sea from October until May, and out of it from 
May till October. In the Persian Gulf, this order is reversed. 

What are the Cnrrenta of the ocean like? — By what are they caased? — What are 
Constant Currents?— Explain the generally-adopted theory of the cause of Currents. — 
hy what uro the Periodical Currents occasioned ? 
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In the Indian Ocean and China Sea, the waters are driven alter- 
nately backwards and forwards by the monsoons. 

XVI. Temporary currents are caused by tides, melting ice, and 
by gales of considerable duration. 

There are strong local currents produced by tides, flowing through narrow 
channels and projecting coasts: as "Hurlgate," in East River, seven miles 
from New York, where the wat«r has a velocity of six miles an hour; and the 
" Roost'' of Sumburgh, at the south promontory of the Shetland Isles, which 
runs at the rate of fifteen miles an hour. These local currents sometimes 
meet from opposite quarters, and cause a whirlpool, like the long-celebrated 
Maelstrom on the coast of Norway, occasioned by the meeting of tidal cur^ 
rents round the adjacent island/ 

XYlt. Let us trace the course of the great system of constant 
currents, through the various deviations occasioned by the out- 
lines of the land. This system has different names in the various 
parts of its course : — 

1. Antarctic CkirrerU, — In consequence of the natural tendency of the 
Polar water towards the Equator, a great oceanic stream flows northward 
from the Antarctic Sea. Driven by the westerly winds which prevail in 
that quarter, it bends towards the western coast of South America. Here 
it is divided : a small part rounding Cape Horn, while the greater body flows 
north along the coast of South America, until turning suddenly to the west, 
it is lost in the Equatorial current of the Pacific. 

2. EqucUoricU Current of the Pacific. — This great stream flows westward, 
with a breadth of 3500 miles, until its progress is interrupted by the shores 
of China, Farther India, and the islands of the Indian Archipelago ; but 
a part forces its way between the islands, and joins the equatorial current 
of the Indian Ocean. Passing round the northern end of Madagascar, it 
flows through Mozambique Channel, and around the Cape of Qood Hope. 
It then moves northward along the western shores of Africa, until it is 
turned aside by the coast of Guinea, and forms the Equatorial current of 
the Atlantic. 

3. Equatorial Current of the Atlantic, — Moving westward, this stream 
reaches Cape St. Roque, in Brazil. Here it divides into two branches. 
One branch, setting southward along the coast of South America, is turned 
towards the east before reaching the mouth of the La Plata, and assumes 
tlie name of the Southern Connecting Current. 

4. Southern Connecting Current. — This stream stretches directly across 
the Atlantic to the Cape of Good Hope, and passing 200 miles south of the 
westward Cape Current, pursues its course into the Indian Ocean. 

5. Guiana and Caribbean Current, — The principal branch of the Equa- 
torial current of the Atlantic takes a north-westerly direction, from off Cape 
St. Roque ; and rushes along the coast of Brazil, with such rapidity and 
depth, that its course is but little affected by the powerful streams of the 
Amazon and Orinoco. After passing through the Caribbean Sea, and 
sweeping around the Gulf of Mexico, it flows between Florida and Cuba, 
assuming the name of the Gulf Stream. 

6. Crulf Stream, — This powerful stream passes north-easterly along the 
coast of North America to Newfoundland, where it turns to the east, and 
reaches the Azores ; there it takes a southerly direction, and is gradually 
lost in the Atlantic Ocean. An important branch leaves the Gulf Stream, 
near Newfoundland, setting towards Great Britain. It is divided by the 
British Isles — part of it flowing towards the western shores of France, and 
another branch to the coasts of Norway, where its waters can be readily 
distinguished by their warmth. The waters of the Gulf Stream are warmer, 
more salt, and of a deeper blue than those through which it passes. Be- 
tween Florida and Cuba it flows with great velocity, and has a high tem- 
perature. As it proceeds north, its breadth becomes greater, while its depth 
and speed diminish ; and although losing much of its heat as it proceeds 
north, it still retains throughout its entire course a higher temperature than 
that of the surrounding ocean. 



By what are Temporary Currents caused? — Give examples of such Currents. — De- 
scribe the Antarctic Current — The Equatorial Current of the Pacific— Of the Atlantic. 
— In what direction does the Southern Connecting Current flow? — Along whnt consts 
does the Guiana and Cnribbean Current flow? — Where is the Gulf Stream? 



7. Norih African and Guinea Current, — Commencing off the coasts of 
Ireland and Spain, this current, after sending a stream through the Straits 
of Gibraltar, moves down the coast of Africa, alongside of the Equatorial 
current, with which perhaps its waters finally mingle. This current, in con- 
nection with the Gulf Stream, completes the entire circuit of the Northern 
Atlantic Ocean. 

8. Grassy Sea, — " Midway the Atlantic, in the triangular space between 
the Azores, Canaries, and Cape de Yerd Islands, is the Sargasso Sea 
Covering an area equal in extent to the Mississippi Valley, it is so thickly 
matted over with Gulf weed that the speed of vessels passing through it is 
often much retarded. When the companions of Columbus saw it, they 
thought it marked the limits of navigation, and became alarmed. To the 
eye, at a little distance, it seems substantial enough to walk upon. Patches 
of the weed are always to be seen floating along the Gulf Stream. Now, if 
bits of cork or chaff, or any floating substance, be put into a basin, and a 
circular motion be given to the water, all the light substances will be found 
crowding together near the centre of the pool, where there is the least 
motion. Just such a basin is the Atlantic Ocean to the Gulf Stream, and 
the Sargasso Sea is the centre of the whirl. Columbus first found this 
weedy sea in his voyage of discovery; there it has remained to this day; 
and certain observations as to its limits, extending back for fifty years, 
assure us that its position has not been altered since that time." — Maury's 
Physical Geography of the Sea, 

9. Arctic Current, — This stream originates in the masses of ice which 
surround the North Pole. Passing down the coasts of Greenland -and 
Labrador, it reaches the Gulf Stream on the coast of Newfoundland. Here 
it divides : one portion flowing south to the Caribbean Sea, which it enters 
as an under-current; while the other flows down the coast of the United States, 
inside of the Gulf Stream. 

10. Japan Current. — This is a current which has been lately investigated, 
entering the Pacific from the Indian Ocean, bearing many striking points 
of resemblance to the Gulf Stream of the Atlantic. Lieut. Bent, who was 
attached to Commodore Perry's late Japanese expedition, reports this cur- 
rent as being well known to the Japanese, who called it the Kuro siwo, oz 
black stream ; the name being undoubtedly given to it on account of its dark 
blue color, as compared with the adjacent ocean. This current pours a stream 
of warm water through the China Sea, between Borneo and Anam, which 
corresponds to that between Florida and Cuba ; it flows north-easterly along 
the coast of Asia, as the Gulf Stream follows the line of the American coast; 
and it imparts a warmth and moisture to the Aleutian Islands and the north- 
western coasts of America, similar to the effect produced by the Gulf Stream 
upon the western and northern shores of Europe. Moreover, there is a cold 
current flowing southward down the coast of Asia, inside of this northward 
current, corresponding to the southward current of our eastern coast To 
complete the resemblance, there is u southward current along the coast of 
California and Mexico, corresponding to the continuationof the Gulf Stream 
by the North African and Guinea current ; and masses of floating sea-weed 
occur in the Pacific, not unlike the Sargasso Sea of the Atlantic. 

XVIII. Counter Currents. — A counter-current is a stream 
which runs by the side of, or beneath, another current, and in an 
opposite direction to it. 

There is scarcely a strait joining two seas that does not furnish an exam- 
ple — a current running in along one shore, and a counter-current ruuning 
out along the other ; or a surface-current running in one direction, and an 
under-current in another. 

Lieut. Maury remarks : " We may lay it down as a law in the system of 
oceanic circulation, that every current in the sea has its counter-current ; 
* * * for wherever one current is found carrying off water from this or 
that part of the sea, to the same part must some other current convey an 
equal volume of water, or else the first would, in the course of time, cease for 
the want of water to supply it." 

Thus the North African and Guinea current runs for a thousand miles 
along the northern margin of the Equatorial current of the Atlantic, and in 

Along what coasts flows the North African and Guinea Current? — Describe the Sar. 
gasso Sea. — The Arctic Current — State some points of resemblance between the Jafiac 
Current and the Gulf Stream. — What are Counter Currents ? — Give examples of 
them. 
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View in the Arctic Ocean. 



an opposite direction to it The southern connecting current forms a 
counter-current to the stream which flows westward around the Cape of 
Good Hope. The United States current, which flows southward inside the 
Gulf Stream, is another example. 

XIX. Under Currents. — Many of the counter-currents flow 
beneath the surface with immense force and velocity. 

Navigators report that there is a powerful under-current flowing from the 
A-tlantic into the Arctic Ocean. ** They describe," says Maury, ** huge ice- 
bergs, with tops high up 
in the air, and, of course, 
the bases of which extend 
far down into the depths 
of the ocean, ripping and 
tearing their way, with 
terrific force and awful 
violence, through the sur- 
face-ice or against a sur- 
face-current, on their way 
into the Polar basin." 

The existence of an 
open sea at the Poles, 
north of the dreary wastes 
of ice in the Arctic Ocean, 
had for some time been 
supposed by hydrogra- 
phers. Its existence was 
also inferred from the 
well-known fact, that the 
htrds and animals of the Arctic regions are found at certain seasons 
migrating to the north, evidently in search of a milder climate. This infer- 
ence has recently been confirmed by the explorations of Dr. Kane, who 
actually reached the margin of it in Latitude 82° SO"", north of Greenland. 

Lieutenant Maury attributes the cause of this open sea, which is supposed 
to bo free from ice, chiefly to the under-current of water flowing to the north, 
which he has so graphically described. He supposes this current to come 
from the warmer regions of the Equator, and to rise to the surface near the 
Poles, communicating its warmth (o the waters of those regions. 

XX. The extent, temperature, and velocity of currents have an 

important influence upon climate and navigation. 

Their velocity varies at different points of their course. The average 
velocity of some of the great currents is 60 miles a day — while at some 
points it is 120 miles. Near Cape Corrientes, on the African coast, west of 
Madagascar, a velocity of 139 miles a day has been observed. It is, there- 
fore, obvious that a knowledge of the ocean currents is of the utmost import- 
ance in navigation. 

Lieutenant Maury states that very recently a fine frigate took a hundred 
days to sail from the United States to Rio Janeiro, while another vessel, 
which left at the same time, performed the same voyage, by the aid of Ihe 
chart of the currents, in thirty days. In the waters near the Equator, where 
Jong calms prevail, a vessel may be carried hundreds of miles by the force 
of the current alone. 

Vhere a powerful current flows through a labyrinth of islands, navigation 
is often rendered very difficult and dangerous : this is the case in the China 
Seas and Indian Archipelago. In the West Indies, a vessel going from 
Jamaica to the Lesser Antilles is prevented, by baffling winds and currents, 
from sailing directly across the Caribbean Sea, and must go round through 
the ocean, outside of the Caribbee Isles — a voyage requiring several weeks ; 
while the return passage, directly across the Caribbean Sea, is made in as 
many days. 

Vegetable matter and the seeds of plants are transported by currents from 
one region to another. Coral islands thus become clothed with vegetation, 
and are fitted for the habitation of man. Vast quantities of timber are 



Bepeat Maury'a description of the effeots of the under-current which flows into the 
Arctic Ocean. — To what does he attribute the cause of the open Polar Sea? — Give 
examples to illustrate the velocity of Currents. — Give examples to illustrate their 
influence upon navigation. — State some other important oflSces performed by Currents. 



thrown upon the islands in the Polar Sea. The bodies of men, animals, and 
plants of unknown appearance, brought to the Azores by the Gulf Stream, 
suggested to Columbus the idea of land beyond the Western Ocean, and thus 
led to the discovery of America. 

' XXI. Ocean currents carry on a constant excliange between 
the waters of the Poles and those of tbe Equator, and thus dimi- 
nish the extremes of heat and cold in every Zone. The temper- 
ature of the currents is either higher or lower than that of the 
surrounding ocean, according to the heat of the climate in which 
they have their origin. This difference amounts to from 10° to 
80° Fahrenheit. 

• 

The Antarctic current pours a cold stream along the western coast of 
South America, producing an important effect upon the climate of Chili. It 
renders the temperature of the Equatorial current three degrees colder than 
that of the adjacent waters. The waters of the Equatorial current again 
become heated in the Gulf of Mexico, and under the name of the Gulf Stream, 
flow forth into the Atlantic, ten degrees warmer than the surrounding ocean. 

The Gulf Stream, pouring out a vast flood of warm water over the surface 
of the Atlantic, makes the climate of northern Europe mild and moist ; while 
the shores of Labrador, in the same latitude, washed by the cold waters of 
the Arctic, are encased in ice. 

The waters of the Gulf Stream preserve, even in winter, the heat of 
summer. The difference between their temperature and that of the sur- 
rounding waters is greatest in winter, being twenty and even thirty degrees 
at the Banks of Newfoundland, and off Cape Hatteras. 

** The presence of the warm waters of the Gulf Stream, with their summer 
heat in mid -winter, off the shores of New England, is a great boon to navi 
gation. No part of the world affords a more difficult and dangerous navi* 
gation than the approaches of our northern coast in winter. In making 
this part of the coast, vessels are frequently met by gales which mock the 
seaman's strength, and set at nought his skill. In a little while his bark 
becomes a mass of ice, with her crew frosted and helpless ; she remains obe- 
dient only to her helm, and is put away for the Gulf Stream. After a few 
hours' run she reaches its edge, and almost at the next bound passes from 
the midst of winter into a sea at summer heat. Now the ice disappears 
from her apparel ; the sailor bathes his stiffened limbs in tepid waters ; feel- 
ing himself invigorated and refreshed by the genial warmth about him, he 
is ready for a fresh endeavor." — Lieut. Maury's Physical Geography of the 
Sea. 

So the ice-bound ships in the Northern Pacific seek refuge in the warmer 
waters of the Japan Current, when beaten back from the inhospitable ports 
of Kamtschatka. 

On the other hand, the Arctic currents bear their cold waters to the coasts 
of the United States and to the shores of the Caribbean Sea, modifying the 
intense heat, and counteracting the numerous causes of pestilence. Thus, 
the great currents of the ocean play their part in renewing and invigorating 
the life of the globe. 

XXII. Recapitulation. — It has thus been shown that the 
ocean is that great body of salt water, which covers about three- 
fourths of the earth's surface ; and that it is subject to the three 
great movements of Waves, Tides, and Currents. It appears 
that the wave movement, and that of some currents, are incon- 
stant, dependent upon local circumstances ; while the flow of the 
tides, and of most currents, is constant, depending upon perma- 
nent causes. It appears, also, that the movements of the oceanic 
waters are of vast importance to man — promoting navigation, 
moderating the severity of extreme climates, transporting seeds, 
and in various other ways contributing to his happiness and 
enjoyment. 

What effects have Currents upon the temperature of different countries ? — Illustrate 
your statement hy examples. — Repeat Maury's description of the approach to the const 
of New England in winter.— What Current in the Pacific resembles the Gulf Stream in 
the warmth of ita waters ?— Recapitulate the subjects of this and the preceding chnpter. 
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PART III. 

METEOROLOGY. 



Mbtsoboloot (from the Grreek, "a dUcourie on things above,") ia tbat departtneiit of ^ysical Geograplij vbicli treats of tli« 
phenomena of the AtmoBphere, eapeciaUy in its relations to heat and moistare. 

The snbject will he considered nnder the general divisions of, 1. The Atmosphere. 2. Temperature. 3. The Winds 
4. Moietnre of the Atmosphere — Dew, Fogs, R^, Snow, and Hail. 5. Climate. 6. Electrical and Optical Phenomena. 



The foot that the atmoaphere has weight, wu not veriSed Dutil the com* 
ineiicemeDt of the BeTenteeolh ceotnrj, though it had been Burmiaed moch 
earlier. It is now known that it exerts a pressure, or has a weight, of about 
fifteen poonds on ever; square inch of the earth's surface ; which is equal 
t« the weight ofa column of roerourj, one inch square, and 30 inches high — 
01 a column of water, one inch square, and 34 feet in height. 

The pressure of the atmosphere was noticed b; Qalileo, but demonstrated 
bj bis pupil Torreoelli, who invented the barometer, a simple instrument, 
consisting of a column of merourj, balsnced or pressed upwards into vacuum 
by the weight of the atmosphere. The merour; in this instrumeut regularlj 
foJle as we ascend ^b'ove tbe level of the sea, thus showing a decrease in the 
atmospheric preesure or weight. Tbe amount of its fall indicates tbe elevsi- 
tion to which we have ascended, thus rendering it easy to determine the 
height of mountains. Tbe mercury in the barometer is usaally high in 
calm and fair weather — it falls when it is wet and atormj; hence the value 
of this instrument as a weather-glass. 

Of what docs HetaorolDgy trut?— Undtr what gsaenl diviiioai mmjths (abjnt be What propertlaa his tli* Atmoephsn?— What ia tbe amoDDt of its prsnsnF— Who 

eooiid«TBd7 — What is tfa« Atmoipbere ? — Of what ii it eompoasdF inTcntcd tfag Baxamatar ? — Ot whmt pnctigal nte It lliia iDitnuBNitr 
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CHAPTER I. 
THE ATMOSPHERE. 

I. The Atmosfhebb is that fluid which we hre&the, and which 
entirely surroonds the earth. 

The atmoepbere was formerly supposed to be a simple element, but tbe 
inTsstigatioDs of modem chemists have shown it to be oomposed almost en- 
tirely of diy air and tbe vapor of water. Dry air is formed of two simple 
snbstauces or gases — oxygen and nitrogen — in the proportion of 20 oi 21 
parte of the former, to 79 or 80 parts of the latter. Tbe amonot of tbe vapor 
of water in tba atmosphere fluctuates : in the dryest weather it is supposed 
to be at least one per cent. 

n. The atmosphere has weight, is very elastic, and natural]; 
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m. Tb« atmosphere is in a high degri 
the property of occupying less space under the influence of great 
pressure, and returning to its original volume when the pressure 
is withdrawn. Its density is not uniform, but diminishes from 
below upwards, because the lower portions receive the pressure 
of the air above. 

IV, The height of the atmosphere is not known, but it is sup- 
posed to extend upwards, about 50 miles. Yet by far the greater 
portion is within 15 or 20 miles of the earth's surface ; and at a 
much less distance it becomes so rarefied as to be incapable of 
supporting life. 

Id aaceniling bigh moDntains, the rarity of the air senaibl; diminiBhes the 
intensitj of sound, renders respiration difficult, and caUBSs a great lots of 
phjBical strength. Humboldt, who ascended Mt. Chimborozo to the height 
of more than 19,000 feet, describes the blood as bursting front hia nose and 
ears; and Captain Gerard, who ascended the Himalaya to a height even 
greater than that reached by Hamboldt, speaks of the great physical debility 
and mental dejection there eiperienced on the least motion. 



CHAPTER II. 

TEMPERATURE. 

I. Tehpebaturb is the quantity of sensible heat which a body 
possesses, as indicated by a thermometer. 

The thermometer is a very simple instrument, constructed on the principle 
that bodies expand with heat, and contract with cold. It consists of a small 
glasB tube, with a bulb at the bottom, attached to a graduated scale.. The 
bulb is filled with mercury, which, on being exposed to the action of heat, 
expands and rises in the tube, forcing out the air which filled it ; the top of 
the tube is then sealed up, and the instrument is ready for use. Let the 
bulb be immersed in melting ice, and the height of the mercury marked on 
the graduated scale will denote the freezing point of water; and if the bulb 
be insertcd'in bailing writer, the height to which the mercury rises will indi- 
cate the boiling point of water. AboTe, below, and between these points, 
the graduated scale is marked off in degrees indicating the different temper- 
ature to which the mercury is exposed. 

There are three kinds of thermometers in common use in various ports 
of the world: Fahrenheit's, Reaumur's, and the Centigrade. Fahrenheit's, 
that most generally used in the United States and England, and the standard 
adopted in this work, fixes the freeiing point of water at 32°, and the boiling 
point at 212°. Reaumur's, in most common use in Qermaoy, fixes the two 
points respectiTely at 0° and 80°; and the Centigrade, the standard in France, 
and in many scientific wcrks, fixes them at (f and 100°. 

One degree of Centigrade is equal to 1'8° Fahrenheit ; and one degree of 
Reaumur is equal to 21° Fahrenheit. Thus, if you wish to change the tem- 
perature from Centigrade to Fahrenheit, multiply the degrees given by I'S, 
taking care to add 32°, the difference in the freezing points. In the same 
manner, if yon wish to change from Reaumur, multiply by 2^, and add 32°. 

Thus, 20° Reaumur is equal to 17" Fahrenheit, as foUoVs: — 

20 X 2i = 45 + 32 = 77. 
And 20° Centigrade is equal to 68° Fahrenheit, thus: — 

20 X 1-8 = 36 -1- 32 = 68. 

Whiitlianderiloodby thealMticity of th«a(nio«pherB»— Tonbatheigltiiitnip. 
ttoiod Iha ■tm<»pher«eit«adi? — Stata aomc ot tbe eflactj produoed b; iti rarity at a 
high eleratJOD.— WhaliiTamperatnref— Biplain the aonatruotion of Uia thannamelcr. 
—Rtaie tha diffkraoM betwaan lbs tliraa in most oanuaon naa. 



II. The temperature of the solid body of the earth ranes ao- I 
cording to its depth. Neither the heat of the sun nor the effects 

of cold are experienced beyond a moderate depth ; and at a dis- 
tance rarely exceeding 50 or 60 feet, a limit is reached at which 
the temperature is invariable from year to year. 

In tbe Torrid Zone, under the Equator, this limit ia not mora than one 
foot from the surface ; and in temperate climates, it is reached at tbe dis- 
tance of about 60 or 55 feet. In the Polar regions the ground is perpetually i 
frozen, in some cases to the depth of 300 or 400 feet. 

III. Below the line of invariable temperature, tbe mercury 

rises one degree for every 64 feet of descent. At this rate of i 

increase, water would boil at the depth of two miles, and iron 
would melt at the depth of twenty-four miles. 

The temperature of the globe, as a whole, has undergone no sensible 
changefor thousands of years. Tbe earth throws off into the air all the heat 
that it receives from the sun ; while M. Arago has demonstrated that thi 
effects of the internal heat have not affected its mean temperature one-tent( 
of a degree for 2000 years. 

IV. The temperature of the ocean varies, according to the 
depth and tbe latitude. Tbb variation is not uniform, being 
greatly modified by various local circumstances, such aa the pre- 
vailing currents and the melting of the Polar ice. 

At a certain depth, varying with the latitude, a limit of water in the deep 
Eca is reached which has an invariable temperature of about 39°'5. At 
the Equator this temperature is found at the depth of 7200 feeL From tbe 
Equator towards the Poles it rises, until at about Latitude 56°, it reaches 
the surface, where the temperature of the water is 39°'5 ; from this parallel 
it sinks again, and at Latitude 70° it is found at a depth of 4500 feet. 



The greater parts of the Arctic and Antarctic Oceans, during eight months 

in the year, are covered with ice. In summer, their waters, though open, 
are by no means clear, but exhibit immense icy mnssea, floating to and fro, 
and oFlen drifted by winds and currents far into the heart of the Atlantio, 
where they are dissolved in its warmer waters. 

I'hese floating masses are of two kinds : sheet ice and icebergs. Tbe 
latter, which are of fresh water formation, will be considered in connection 
with glaciers. 

Sheet ice resembles that of lakes and rivers, presenUng a generally level 
surface. Sheets of ice, when of great extent, are called Kc-fielda, and some- 
times have an area of 100 square miles, rising from two to eight feet out of 
tbe water. Smaller shells are called fioes. Fields and floes, when broken 
up, and the fragments crowded together, form what is called a padc. 

Tbe temperature of the surface of tbe ocean is more uniform than that 
of the land. The rays of the sun penetrate to a greater depth in water than 
in the ground. A much greater mass, therefore, is warmed, yet it is rery 
slowly warmed and cooled; so that it does not undergo any very rapid or 
violent changes. While the surface of the ground, on the contrary, being 
affected to only a moderate depth, receives and throws off the heat of the 
son's rays with great rapidity. Tbe greatest variation in the temperature of 
the open sea throughout tbe year, at any given place, is only 10 or 12 degrees; 
while that of the land is sometimes 160 degrees. Accordingly, the sea ia 



At what depth rrom tba turrue of the solid bodj 
ioraiuble temp«rature ? — Does it become warmer or 
depths fiom tha aurfaie of (be ocean at which it is fou 
fiotttVai facta. — How doea tbe teoiperatura of the oc 
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cooler than the land in summer, and warmer in winter ; it is also cooler 
than the land during the day, and warmer at night. Its temperature, like 
that of the land, is not affected by the internal heat of the earth. 

The Oceanic warmth Equator, or line of greatest heat of the surface of 
the ocean, is for the most part to the north of the geographical Equator. In 
the Gulf of Mexico it extends as far north as Latitude 28°, the Gulf Stream 
bearing thither the warm waters of the great Equatorial current. 

V. Freshwater becomes heaviest at the temperature of 89^*2. 

If it be heated above or cooled below this point it will rise, and 

the heavier water will sink. Since, then, water cools very slowly, 

deep lakes, in the most rigorous climates and severest seasons, 

will be frozen to but comparatively a slight depth. 

Shallow lakes in the Polar regions are often frozen to the bottom, conse- 
quently no fish can live in them ; while the deep lakes, which, owing to this 
kind provision of Nature, are never frozen to the bottom, are abundantly 
stocked with the finest fish, affording almost the entire means of subsistence 
to the wandering tribes of these sterile regions. 

r 

VI. Springs appear at the surface of the earth at all temper- 
atures, from that of freezing, nearly or quite to the boiling 
point. Their temperature depends upon that of the reservoirs 
from which their supplies of water are received, and the character 
of the soil through which it passes to the surface. Warm and hot 
springs derive their supplies from waters which have ascended 
from a great depth, variously affected by contact with the heated 
rocks of the interior. 

Commodore Wilkes, of the United States' Exploring Expedition, describes 
water, with a temperature from 200^ to 210^ oozing up through the gravel 
and sand of the beach on one of the Feejee Islands. 

Humboldt describes a spring near Porto Bello, in South America, with a 
temperature of 207°. The Hot Springs of Arkansas, about eighty in number, 
have a temperature averaging from 135° to 160°. 

VII. The temperature of the atmosphere chiefly depends upon 
the amount of heat received from the land and water. 

But little of the sun's heat is absorbed by the air before it reaches the 
earth. The sun's rays first strike the surface of the earth, and are either 
directly reflected, or are first absorbed, and then radiated, or thrown off into 
the atmosphere. 

VIII. The temperature of a place depends upon the direction 
and amount of the sun's rays, on its vicinity to the sea, on the 
prevailing winds to which it is exposed, and on its elevation 
above the level of the sea. 

1. The temperature of a place depends upon the direction and 
continuous time in which the sun's rays fall upon it. 

When the sun is most nearly vertical to any place, that is, when it is 
nearest to being directly over head, the greatest number of his rays reach 
the surface of the earth at that place, imparting a greater amount of heat 
than at other times. This is the reason why it is warmer in our lati- 
tude at mid-day than at sunrise or sunset. In the equatorial regions, 
accordingly, over which the sun is nearly vertical during the whole of the 
year, the mean temperature is the highest. Moreover, since the d{iys and 
nights between the Tropics are of nearly equal length, the temperature 
during the year is quite uniform. The mean equatorial temperature of the 
air is about 83°. Tropical Africa is the hottest region on the globe, the 
mean temperature reaching 85°*10; that of tropical Asia is 82°*94; and that 
of America, 80°-96. 

The temperature of the air decreases as the distance from the Tropics to- 
wards the Poles increases. Thus, the mean temperature of the year, at the 
subjoined places, ranges as follows:^- 

Oire the reason why deep lakes in the Polar regions are not frozen to the bottom. — 
On what dues the temperature of springs depend ? — On what does the teo^erature of the 
atmosphere depend ? — On what does the temperature of a place depend ? — Why does the 
direction of the son's rays affect the temperature of a pince ? — Illustrate your statement 
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N. Latitude. 

Cairo 30° 

PhiladelphU 40° 

Quebec 46° 

MelvUle Island 70° 47' 



Vemperaton. 

72*. 

62«- 

42°. 

i°r. 



PlaeM. Difference. 

Rome 73° 

Copenhagen 90° 

Paris 108° 



The temperature is not, however, as in the equatorial regions, uniform, 
but ranges between points far removed from each other. Thus, in the cele- 
brated northern expedition of Captain Parry, 1819-20, the maximum daily 
temperature at Melville Island, Lat. 70° 47^ N., on the 17th of July, was 
60° above ; while the minimum, on the 15th of February, was 50° below 0: 
the maximum and minimum points being 110° apart. 

There are greater differences. During the Russian expedition to Khiva, 
in 1840, the mercury fell to 45°'4 below zero; and for more than three 
months the mean temperature was about 0°. In June, the temperature rose 
to 114°*8. Thus, in the course of a few months, the troops were exposed to 
a variation of 160°. 

At Franconia, N. XL, the mercury rose to 102° on July 13th, 1849, which 
was 140° higher than on the 6th of February following. 

DIPFXRBNCK BBTWEEN 80VK MINIUUM AND MAXIMUM TEMPERATURBS. 

Places. DiffereiMik 

Prague ,„... 109* 

Petersburg 117« 

Moscow 120° 

The high maximum temperature observed in the extreme northern lati- 
tudes is the result of the continuous time that the sun's rays fall upon those 
regions. During the brief summer of the Arctic regions, the power of the 
sun's beams, though feeble from the obliquity of their direction, accumulates 
in the long days, and sometimes produces in sheltered spots, effects which 
might be more naturally expected in the Torrid Zone. Pitch has been melted 
on the sides of ships — at Quebec, grapes sometimes ripen in the open air — 
and the summer temperature is often quite oppressive. 

It is owing, also, to the accumulated power of the sun's rays that the 
month of July is warmer than the month of June in our latitudes, notwith- 
standing the greater length of the days and the smaller inclination of the 
sun's rays in June ; the days are longer than the nights, and the quantity 
of heat imparted to the earth during the day is greater than the amount lost 
by radiation during the night: the maximum effect of this accumulation, or 
the hottest day, is generally observed in the latter part of the month of July. 

The variation in the mean annual temperature at any one place, from 
year to year, is very slight. Thus, the highest mean annual temperature in 
Geneva, Switzerland, for 20 years, from 1796 to 1815 inclusive, was 51°*6 ; 
the lowest, during the same time, 46°*9 — the difference being only 4°.7. 

At Paris, in the years between 1803 and 1813, the variations from the 
standard mean never exceeded it more than 3°'4, or fell short of it more 
than 2°*9. The variable produce of our harvests is owing more to a change 
in the distribution of heat through the different months, .than to any differ- 
ence in the annual supply. 

2. The temperature of a place is dependent upon its vicinity 
to the sea. The ocean is warmer in winter and cooler in summer 
than the land. The atmosphere over it, partaking of its temper- 
ature, and borne by the winds to places situated on or near the 
coast, gives to them a more uniform temperature than to those 
at a distance from the sea. 

These facts are illustrated in the following table: — 

Mean Meen Men 

Sammer Temp. Winter Temp. Temp.of theTeer. 

^OrtD v/ftpe .•■*..... •..••*.*. «.•••■..• 40 .•<■•■ •*...• ..■*■.... £o •.•*■...« •■*. . •«*■.* «>2 

Irkoutsk 60" O" 3.3° 

Reikiavik (Iceland) 53o SO^ 3»« 

Moscow 67<> 10° 40O 

Falkland Islands 63° 39° .-. 47° 

Quebec 68° 14° 42° 



What e£fect upon the temperature of a place has the continaons Ume which the snn'H 
rays fall upon it? — Illustrate your statement. — How do the mean annual temporatures 
of places compare from year to year ? — What effect has the vicinity of the oeeaii upon 
tho temperature of a place ? 
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riie ourrenta of tbe sea materially afieat the temperature of places conti- 1 
guoua to them. Tbe Gulf Stream moderates tbe severe cold of Newfound- ' 
land, Iceland, and the caast of Norway. Humboldt attcribes the coolness on ] 
the sborea of Peru to the cold eea current ^hich flows nIoDg that coast, i 
In the Pacific Ocean, near Lima, the temperature is 00°'2 ; while in the eame 
latitude, oat of the current, it is T9°'2. 

3. The temperature of a place depends also upon the pre- 
vailing winds to which it is exposed. The effect of a change in 
the direction of the wind, iu producing a change of temperature, 
is a subject of common obaervation. In the higher latitudes 
these changes are often strikingly marked. Captsiin Scoresby, 
while in the neighborhood of the polar ice, obserTed that the , 
mercury fell 34" in sixteen hours, by reason of the sudden 
Teering of tbe wind to the north. 

It is ondoubtedl; owing in a great measure to tbe warm south-west trade- 
winds that the western coasts of North America and of Europe have a higher 
tempenktuTethantheireasteTn coasts. The mean annual temperature of Nain. 
in Labrador, (Lat. 57° W,) is 6°'S Mou the freezing point, while on the 
weatem coast, at New Archangel, (Lat. 57° 3'',) it is 12° above this point 



4. The temperature of a place depends upon its elevation 
nboye the level of the sea. The repeated observationa of aero- 
nauts and of travellers who have ascended high mountains, have 
established the fact that the temperature of the atmosphere 
decreases according to the perpendicular height above the sur- 
face of the earth. The rate of decrease is about 1° for each 
852 feet of ascent. 

A traveller, who should ascend one of the high peaks of the Andes, in 
tropical America, would find on tbe plain at its baas the luxuriant produc- 
tions of tbe tropics, and as oppressively hot atmosphere ; at an elevation of 
6000 feet, ho would experience the warmth of summer in tbe Temperate 
Zones; at the height of 10,000 feet, be would find the climate of spring in 
the same Zones; at 12,000 feet, only a few stunted shrubs would be found 
growing; and at an elevation of 15,000 or 16,000 feet, he would arrive at a 
region of perpetual snow. 

State lh« iDflaencB of tha lurrenti in prodncing > change of lempomture.— Giv* 
aiBuplei ta illnatrata tbe effect of the wiudt upon Ibo (omperalure ot a plac«. — What 
Lffect bu the elerttioaof aplue upon ite temperature? — Recnpilulalo tbe tubjecta of 



IX. Reaapitulation. — It thus appears that the temperature 
of the land of the earth varies with the depth ; that the temper- 
ature of the ocean varies with the depth and the latitude ; that 
the temperature of the atmosphere chiefiy depends upon the 
amount of heat received from the land and the water. It follows 
that the heat of the land and the water, imparted to the atmo- 
sphere, determines the temperature of different places upon the 
earth : and that they vary with reference to the direction and 
continuance of the sun's rays, to proximity to the ocean, to the 
direction of the prevailing winds, and to the elevation above 
the level of the sea. 



CHAPTER III. 
V THE WINDS. 

I. Wind ia air in motion. The motion of the air is prodi.ced 
by a disturbance of its equilibrium, and the principal cause of 
tills interrnpLion is heat. 

The air expands and becomes lighter with heat ; contracts, and becomes 
heavier with cold. When, therefore, any portion of the earth's surface la 
heated more than the surrounding districts, the air abova it becomes heated 
also, and rises, causing an upper outn-ard current. At the same time, the 
colder, heavier air rushes in to Gil the space occupied by the ascending mt, 
producing a lower inward current. 

A very simple experiment will illustrate the effect of a change of temper- 
ature in causing ourrenta of the atmosphere. Let a lighted candle bo held 
□ear tbe top of a door.opening from out of a heated room into the external 
lur, the current of warm eit passing out will give to the flame an outward 
direction ; hold the candle near the floor, and the corrent of cold air pressing 
in will give the flame an inward direction. 

IL Currents of air receive their 'names from the direction 
from which they blowj currents of water from the direction 
towards which they flow. 

III. Winds, at different elevations, frequently blow in oppo- 
site directions. This is manifest from the fact that clouds, at a 
high elevation, are often seen moving towards a point of the 
compass opposite to that indicated by the weather-vane. 

The occurrence of upper counter-currents is very decisively proved by the 
following circumstances: — 

The inhabitants of the island of Barbadoes, in the West Indies, observed, 
one day, to their astonishment, a shower of ashes fall from the sky. This 
came from tbe volcono of Si, Vincent, which is situated directly west of their 
ixinnd. The ashes bad been launched high into tbe air, and transported 
from west to east, in tbe opposite direction to the trade-wind blowing below. 

On the 25th of February, 1835, the ashes emitted from the volcano of 
Cosiguina, in Quatemaln, fell in tbe streets of Kiogslon, in the island of 
Jamaica. Kingston is 700 miles in a north-east direction from the volcano, 
and the trade-wind at the surface was blowing t) the west. 

Aeronauts, who have ascended in ballooDs during a complete calm at the 
eurfoce of the enrth, have frequently encountered, when nt an elevation of 
a few thousand feet, powerful currents carrying them at the rate of a mile 
a minute. 
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rV. Winds may be distinguished as constant, periodical, and | 
variable. Constant winds, prevailing vithin the tropics, are 
called "trade-winds," and maintain nearly the same direction 
and rate throughout the entire year. Periodical winds are those 
which regularly prevail in various parts of the earth at a certain 
time of the day or year, as the monsoons. Yariable winds pre- 
vail in the regions beyond the tropics, the same wind seldom 
lasting many successive days. 

V. Trade Winds. — The origin of these winds may be easily 
explained. The equatorial regions are the hottest on earth. 
The air over those regions, therefore, becomes heated, and rising, 
flows over the colder masses on either side towards the north and 
south, from which directions the colder air rushes in to supply 
the place of the warmer currents constantly ascending. Thus, a 
northward and a southward current are created in each hemi- 
sphere : the one Sows near the surface of the earth, and the other 
some distance above it. If the earth were at rest, the surface- 
winds of the tropical regions in the Northern Hemisphere would 
be north, and those of the Southern Hemisphere soutli. 

The enrth, howsrer, revolTes (Vom west to east, and the atmoaphere which 
Eurrounds it partakes of ita motion. Tho mnascs of air from the Poles, nii- 
nble, b; reason of friction and other causes, to acquire the full measure of 
tbe earth's increased rotary velocity, fall behind, and ore gradually turned 
from a direct northerly and southerly into a north-easterD and Bouth- 
eostero direction ; and, on approaching the Equator, they form the great 
easterly trade-wind which sweeps round tbe equatorial regions unceasingly, 
at a Epeed of from 10 to 20 miles an hour. 

Tbe wind from the Pules, on its way to tbe Equator, takes the name of 
the North-east trade-wind in the Northern llemiaphere, and the Soutb.east 
trade-wind in the Southern. " The North-east and South-east trades," eays 
Li«ut Mnury, " blow perpetually, and are as steady and constant as the 
current of the Mississippi Kivsr, always moving in tbe same direction." 

The Trade-winds extend genernlly about 30° on each side of tbe Equator, 
but their limits Tary considerably in different parts of the ocean ; and being 
influenced by temperature, vary also with the eensoas. The limits of the 
North-east Irade-ivind advance with the sun to the north, from winter 
summer, aud retreat with it towards the Equator, from bummer to winter. 

The average varying limits of tbe Trade-winds in the Atlantic Ocean, at 
different seasons, are Htat«d in tbo annexed table, taken from Johnston' 
Physical Atlas: — 





NwTn-E.li 


T»DI.W1T>. 




Nortlmrn LlaM. 


Southnu Llmll 






26' N. 
30° W •• 
28- 20' ■' 


b" 4S' N. 
11 ° 20' " 

S° «' " 


1° 30' N. 
3- IS' " 
S" IS' " 


Untnowr. 

















The Norlh-past Trades commence in the Atlantic Ocean, a short distance 
from the African coast, and after being interrupted by the high lands of 
the American Continent and the islands of the Caribbean Sea, blow across 
the Pacific Ocean to the region of the Monsoons, about Longitude 145° East. 

Tbe South-east Trades oommeooa with tbe African coast, and extend 
across tbe Atlantic, and over tbe great plains of the Amaion to tbe foot of 
the Andes. Interrupted by this lofty chain, they commence agiun a short 
distance from tbe South American ooaat, aud extend across tbe Pacific to 
Anstralia. West of Australia, and south of 10° S. Lat., they are continued 
nearly to tbe coast of Africa. 

Tbe numerous islands of tbe Pacific, between the meridian of the Har- 
qu<was Islands, 139° W., and the east coast of Australia, give to tbe South- 
east Trade-wind much tbe character of a Monsoon, the variation in the tem- 
perature causing a change in Ibe direction of tbe wind, la tbe open sea, 

VThst are CoTiitantWiiids?— What Periodical r—WhstYmriabUr—Eiplun tfas anie 
of theTndc-windi. — What name li giTtu to tha one north of the Eqiutarr — Wbat 
•ame ii Kirin to the on* wuth of the Equator f — Give th« extSDt of the Hortli-oast 
IradH. — Of the 8Dalh.eait Trades. — Wliere ii the r«(ion of OalnuF 



however, the direction of tbe trade-wind is maintained. So, also, !n the 
region of tbe North-east Trades, in the Caribbean Sco, westerly currents called 
vendatala (rainy winds,) prevail from July to December, alternating with 
tbe trade- winds. 

Where the North-east and South-east Trades approach each other, they 
tend to produce a purely eastern breeze, but this is not perceptible, on 
account of the continued ascent of the air caused 1 y tho eieessive beat. 
This is tbe region of calms so much dreaded by sailors, which would be 
almost perfectly so, were it not for the frequent violent rains which disturb 
the equilibrium of the atmosphere, occasioning sudden squalls and storms. 
The limits of this region of calms at different seasons is given in tbe table — 
tbe southern limit of the North-east Trade being its northern, and the 
norlbern limit of the South-east Trade being its southern boundary. 

The extension of the Trade-winds further to the north than to tbe south 
of the Equator, may he accounted for by the greater quantity of land in th« 
Northern than in the Southern Bemisph ere, which retains a greater amount 
of heat, and by the additional warmth furnished by tha northerly course of 
the warm Equatorial currenL (See page 35.) 

VI. Periodical Winds. — The Land and Sea Breeies, Mon- 
soons, Etesian Winds, and Northers of Mexico and Texas, are of 
this class. 

VII. Land and Sea Breezes, — On the sea-shore, especially 
on the coasts of tropical islands, a breese from the sea is expe- 
rienced a few hoars after sunrise. At first it is light and scarcely 
perceptible, but increases till mid-day; it is strongest between 
two and three o'clocic in the afternoon, dying away to a perfect 
calm at sunset. Soon after sunset, a hrceze from the land com- 
mences, and continues till morning. These breezes are caused 
by the different temperature of the land and water; the land 
being hottest through the day, and coolest at night. Around 
spacious lakes, those in the northern part of the United States 
for example, for the 

same reasons, there is 
a breeze from the lake 
by day, and towards 
it at night. 

VIII. Monsoons. — 
The Monsoons are 
winds which prevul 
in the Indian Ocean, 
blowing part of the 
year in one direction, 
and part in the oppo- 
site one. The term 
is derived from the 
Malay word Mbussin, 

signifying a season. Connnenceinent of the Honsooni. 

The North-east Monsoon, which prevails north of the Equator from about 
the middleof October to the middle of March, is a continuation of the North- 
east Trade-wind. The South-west Monsoon prevails north of the Equator, 
extending from tbe coast of Africa to about Longitude 145° East, from about 
tbe middle of April to the middle of September. This wind is caused by the 
greater warmth of the land, during tbe summer, tban the sea. Tbe ur 
over tbe southern part of Asia, being heated more than that over the ooeaa, 
rises, and that of the sea rushes in to supply its place, oaosing tbe Sonth- 
west Monsoon. 

South of the Equator, in tbo region of the Indian Ocean, north and north- 
west of Australia, a south-east wind prevails from about the middleof March 
to the middle of October, and a north-west wind from ubont the middle of 

Wfa;do theTrade-wlsda eitend farther north of tbe Equator than soath of it F-^Eow 
do JOB aocount for tbe Land and Sea BreeieaF — What are the MonioonsF — When and 
when duel the Hartli-easC HoDBOon prersUI— The Santh-WMtF— The Narth-weitF.— 
TheSouth-eaitF 
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Soptember to tbe middle of April. The aoutli-eut wind is a cootinuation 
of llie South-east Trade-wind, wbicb, south of 10° Soutb Latitude, blows 
regul4rly tbronghout tbe year. 

It it summer in Australia, south of the Equator, wben it is winter in 
tountries nortb of tbe Equator. Tbe North-weit Monsoon, which is caused 
b; tbe beat of tbis large island, Tarelj blows with foroe and regularitj except 
in tba months of December and January. 

During the ioterTale between the establishment of tbe two monsoons, or 
from about the middle of March to the middle of April, and from tbe middle 
of September to tbe middle of October, calms and light breeiea alternate with 
furious gales, hurricaoes, and violent thunder-storms. 

Monsoons prerail also, though not so decidedlj, on the coast of Brazil, and 
Paoi&c coast uf Central America ; tbe cause of them being tbe unequal tem- 
perature of tbe sea and land, which has been already explained. 

The Monsoons are much stronger than tbe Trade-winds, frequently 
amounting to gales. They are also more serviceable to naTigution from the 
change in tbeir direction : For a sbip sailing with one monsoon to a diutant 
port, may be aided on the return Toyage by its successor. 

IX. Etesian Windt. — The ancients gave thia name (signifying 
annual or Beasonal,) to periodical winds which blow strongly from 
the north in the Mediterranean Sea in summer. The cause 
assigned for these winds is the intense heat of the Desert of 
Sahara, lying to the south of the Mediterranean. With the aid 
of these winds, a passage across the sea from Europe to Africa 
iu summer ia much quicker than the return. 

X. Northers. — The Northers are violent winds from the north, 
which sweep the prairies of Texas and the low plains of Mexico. 
They prevail from October to March, seldom continuing to blow 
with severity, however, more than four or five days in succession. 
They are cold winds, most severe in the months of December 
and January. 

*XL Variable Windt. — The winds of the temperate and polar 
regions, since the same current rarely continues many successive 
■lays, are properly classed as variable. The prevailing direction 
of these winds, however, is clearly defined, and may be easily 
explained. Those of the Northern Hemisphere are south-west ; 
of the Southern, north-west. 

The hot air which rises from the equatorial regions, and blows off towards 
tbe north and south, descend? as it cools, and approaches tbe surface of the 
earth at about Lat 30°, here encountering the currents proceeding from the 
Poles towards tbe Equator. For precisely the same reason as that wbicb 
causes tbe winds from the Poles to bend towards the west, these " Return 
Trade-winds," as tbey are called, bend towards the east ; and in the Northern 
Hemisphere are sontb-west winds; in the Southern, north-west. They are 
more powerful than the winds from tbe Poles, and thus become the prevail- 
ing winds ; yet by no means have the constancy of the Trade-winds. 

Tbe point at which the winds from the Equator and Poles encounter each 
other is a region of calms, similar to that existing between tbe trade-winds. 
On the ocean, these regions are well defined, advancing to the north and 
soutb wilb tbe change of seasons. They are called by Lieut. Maury the 
CaJms of Cancer and of Capricorn. The Caima of Cancer have been long 
known to mariners as tbe " Horse Latitudes." This name was derived fVom 
the fiuit that vessels, engaged in carrying horses from New England to the 
West Indies, were often delayed by the baffling winds of tbis calm region, 
until their stock of water was nearly exhausted, and they were compelled to 
throw aome of the horses overboard to save the others. 

Tbe direction, extent, and elevation of monntain ranges, the occurrence 
and character of low lands, the vicini^ of bodies of water, and all important 
changes in temperature, are among tbe reasons which will account for mate- 

WhRt kind of WMtb«r prttsili dnripg tha inteniilB between the ■■tablJihnieiiC of the 
Hddioodi r— Which mn most lervkeeble (o noigetioD, tb« Hodioodi or Trede-wiadi J 
— Ducribe the EMaiin Windt.— The Northen.—Wh; ^re the windt of the Tempente 
ood Paler regions called Viriible T— Wb&t ia the pnvuling direotion of the wind* of 
the Northern Hembpbere F — What of tha Sontharu HemitpbareF 



rial changes in the prevuling direction of the winds, especially those of Iba 
Northern Hemisphere. 

XII. Some interesting deductions from the elaborate woric 
of Prof. Coffin, on the Winds of the Northern Hemisphere, pub- 
lished by the Smithsonian Institute, are here subjoined: — 

1. In the Arctic regions of North America, lying within the Polar Circle, 
tbe mean direction of the wind is about N. N. W. 

2. Between tbe parallele of Latitude 60° and 06° N., there appears to be n 
belt of easterly or nortb-eaaterly winds. 

3. South of this region we find n Zone of westerly winds, about 23^° in 
breadth, entirely encircling the globe. It embraces the eautbern portion of 
British America, all of the United States, except the extreme southern part, 
nearly the whole of Europe, and most of the northern half of Asia. Out of 
251 stations in North America, east of tbe Mississippi, and situated within 
this belt, all but six have tbe mean direction of the wind westerly. Out of 
142 stations situated in this belt, 117 have tbe mean direction of tbe wind 
from some point between nortb-wes', and south-west. The eight stations of 
Asia, lying in this belt, all have the mean direction of tbe wind westerly. 

4. Soutb of this belt the mean direction of the winds is easterly. 

5. Valleys strikingly modify the direction of winds. 

XIII. Winds may be divided also with reference to their phy- 
sical characters, into hot and cold, moist and dry. Those blow- 
ing from the ocean, or large bodies of water, are moist; those 
from deserts, or the interior of continents, are dry. Those from 
the Polar regions, or descending from snow-capped mountains, 
are cold ; and those from the Torrid Zone are hot 



A Bond-Storm in (he Ihiaert. 

XrV. The Simoom or Samiel, Khamsin, Harmattan, Sirocco, 
and Selano, are noted hot winds. Tbe Pamperos and Bora are 
cold winds. 

1. The Simoom, known in tbe deserts of Arabia, Nubia, Persia, and Syria, 
derives its name from its temperature and supposed pestilential character: 

Bt»le thaMnieoftheie wlodl.— WherenretbaClinnof Caneerr— Of Csprlcom f — 
Bj what neme have the Cslme of Cancer loo g been bnown to miriners F — Whj th!> 
name 7— What condniiom with reforenOB to the irindi of the Nortbern HemlBphcre ar* 
drawn from the elaborate work of Prof. CaUo T — Slate some of tlie phygiosi rhnraelen 
ot winde. — Dticribe tba Simoom. 
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the Arabic Samma signifying at once hot and poisonous. The Turks call it 
Samisl, which likewise means poison. But though dangerous, and some- 
times fatal in its effects, its pestilential and deadly attributes may be regarded 
as an Oriental fiction. The Simoom blows only occasionally during intense 
heats, and seldom lasts longer than fifteen or twenty minutes, though some- 
times it continues for days. 

2. The Khamsin (fifty,) is the name given to a hot south wind, not so 
oppressive as the Simoom, which blows in Egypt, continuing at intervals . 
for a period of somewhat more or less than fifty days, from the end of April 
until June. 

3. The Harmaiian is a very dry, hot wind, which blows from the Sahara 
over the coast of Guinea, during the months of December, January, and 
February. It generally occurs three or four times during the season, and 
continues usually from one to six days, though it has been known to last 
fifteen days. A fog or haze always accompanies it, so dense that the sun is 
only visible for a few hours at noon. 

4. The Sirocco, a well-known hot wind of Greece and Italy, and the 
SolanOf a hot wind of Spain, are usually ascribed to the vicinity of the 
Sahara. 

5. The Pamperos are cold south-west winds, which originate among the 
snow of the Andes, and sweep with great violence over the level Pampas of 
Buenos Ayres. So sudden and violent are these winds, that persons bathing 
in the La Plata River have been drowned, finding it impossible to reg!iin the 
shore while they raged. 

6. The Bora, a north-east wind, common in Dalmatia, on the eastern 
shores of the Gulf of Venice, is sometimes so furious as to overturn horses 
at the plough. 

XV, Whirlwinds. -^We often see in the streets of our cities 
and towns, especially on a warm summer afternoon, just before a 
shower, many small whirlwinds, by which dust, leaves, and other 
light objects are raised up into the air. They are generally 
caused by the conflict of two winds meeting at an angle, in the 
same manner that eddies and whirlpools are formed in water 
by two currents being obliquely impelled against each other. 
When the winds thus meeting are powerful, great damage ensues, 
trees being torn up, and buildings destroyed* 

XVI. Tropical StormSy variously named Hurricanes, Typhoons, 
Cyclones, and Tornadoes, are revolving winds, which occur in 
certain localities at particular seasons of the year, often occa- 
sioning immense destruction of life and property. 

Meteorologists are not agreed as to all the causes of these terrific storms, 
though the condensation of the vapor of the atmosphere, caused by sudden 
changes in its temperature, is undoubtedly the principal one. When these 
storms occur upon a grand scale, they are accompanied by much thunder 
and lightning, and immense quantities of rain. They seldom approach 
nearer to the Equator than 8° or 10°, and rarely extend beyond the tropics, 
raging most furiously in the vicinity of continents and islands. 

From recent investigations by Mr. Redfield, Col. Reid, and others, it ap- 
pears that these storms may be regarded as great whirlwinds, from 50 to 500 
miles in diameter, revolving around a calm centre. The place of this centre, 
meanwhile, advances along a definite line upon the globe with a velocity 
varying from two to thirty or forty miles an hour. In the Northern Hemi- 
sphere, the direction of the whirlwind is from right to left, or opposite to 
the movement of the hands of a watch. In the Southern Hemisphere, the 
direction of the wind is from left to right, or with the movement of the hands 
of a watch. 

The storm is most furious, and, of course, most dangerous, nearest this 
calm centre ; the navigator, therefore, who finds himself within the limits of 
the hurricane, will, if possible, sail in the opposite direction from this centre. 



To enable him to do so, the following rule is given in the London Admiralty 
Manual : — 

*' When sore that you are within the limits of a Cyclone, stand erect, and 
look full in the wind's eye; then, if in the Northern Hemisphere, turn your- 
self 90°, or one quarter of the circle, round to your right, (if in the Southern, 
as much to your left,) and you will have the centre of the hurricano 
facing you." 

This will be made more clear from an examination of the annexed drawing, 
which is designed to represent a West India Hurricane. 
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Let C represent the calm centre of the storm, then the arrows will show 
the direction in which the wind revolves, and A B will represent the line 
along which the storm advances. Now, let us suppose a vessel at a, the 
commander, who " stands erect, and looks full in the wind's ^ye,'' will find 
the wind there to be due north ; turning one quarter round to the right, he 
has the direction of the calm centre, or place of greatest danger, due east 
from his vessel : and, knowing its direction, the experienced nayigator knows 
what course to take to avoid it. 

XVII. There are three well-known hurricane regions: the 
West Indies, the Indian Ocean, and the Chinese Seas. 

Of 127 hurricanes in the West Indies, recorded in 364 years, from 1493 to 
1847, 15 occurred in July, 36 in August, 25 in September, and 27 in October. 
The only months in which no hurricanes have been known in this region, 
are January, April, and May. 

Some idea of the immense force of these storms may be derived from the 
description of the hurricane at Barbadoes, August 10th, 1831. '* By this 
awful visitation, the whole face of the country was laid waste, 2500 persons 
perished, and 5000 were wounded. The force of the wind may be estimated 
l3y the fact that a piece of lead, 400 pounds in weight, was lifted and carried 
to a distance of 1800 feet." 

In the Indian Ocean, the chief period of the occurrence of hurricanes is 
from November to June. They are most frequent in January and March. 
In the Bay of Bengal, they often prevail in May, but are most numerous in 
October and November. In the Chinese Seas, the typhoons occur at about 
the same season of the year as the West India hurricanes. 

The vicinity of Cape Horn, and the region of the Gulf Stream, beyond the 
Tropics, are noted ocean-storm regions. It was in one of the terrible gales 
of the Gulf Stream region that the ill-fated steamer San Francisco was lost, 
in December, 1853. It first encountered the gale at Lat. 39^ N., and Lon. 
70^ W., but before the vessel was abandoned, it had drifted with the stream 
several hundred miles to the north-east. 

XVIII. Water-spouts are occasioned by whirlwinds near the 
surface of the water. They are much dreaded by sailors, though 
it is doubtful if large vessels have ever been destroyed by them. 
Sometimes twelve or fourteen may be seen at once in the Medi- 
terranean Sea. 

State the rule by which a navigator may know in what direction to find the plaoo 
of greatest danger. — Explain the diagram. — Name the three principal hurrioand 
I regions. — By what are water-sponts occasioned \ 
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Navigation. 

XIX. Tlie knowledge of the locality and direction of the 

winds and currents is of the utmost importance in navigation. 

Formerly, the average time of a sailing vessel from England to 

the United States was sixty days ; now the same voyage is often 

made in less than half that time. 

" I knew an officer/' says Captain Basil Hall, '* who was ordered to cruize 
in the Mozambique Channel, between Africa and Madagascar, until a certain 
day, and then to proceed to the Isle of France. At the time appointed, he 
sailed to the northward, but though he proceeded nearly to the Line in 
search of a north-west wind, he could not make a bit of easting ; and after 
six weeks of ineffectual struggle between the north end of Madagascar and 
the Equator, he was obliged for want of water to run for a port in Africa, 
where he lost half of his crew by sickness, and was compelled to bear up at 
last for the Cape of Good Hope, and the whole object of his mission was 
defeated." If this officer, at the season of the year he was ordered to sail 
for the Isle of France, had taken a southerly course from Madagascar, he 
would have found a south-west wind which would have taken him, in fifteen 
or twenty days, directly into the port which he wished to reach. 

XX. A series of careful observations have recently been con- 
ducted under the direction of Lieutenant Maury, by which a 
pretty accurate knowledge of the currents of the air and sea 
have been obtained, and the result has been furnished to navi- 
gators in the form of sailing-charts. 

By following the directions of these charts, the time required for voyages 
has been greatly shortened. " The average passage out from the Atlantic 
ports to San Francisco,'' says Lieut. Maury, *' is upwards of 180 days, but 
vessels with these charts on board have made it in 107, in 97, in 96, in 91, 
and even in 90 days ; and their masters, after making allowance for the 
improved models of their ships, ascribe this great success to the information 
which they derived from these charts as to the winds and currents by the 
way." 

The properly-trained seaman of the present day knows not only where to 
expect the existence of the prevailing winds at the different seasons, but 
how to turn them to the best advantage in prosecuting his voyage. ** It is 
one of the chief points of a seaman's duty," says Captain Basil Hall, *' to 
know where to find a fair wind, and where to fall in with a favorable cur- 
rent. If we take a globe, and trace on it the shortest route by sea to India, 
and then fancy that such must be the best course to follow, we shall be 
very much mistaken. And yet this is very much what our ancestors actually 
did, until time, and repeated trials, and multitudinous failures, gradually 
taught them where to seek for winds, and how to profit by them when found. 
According to this ' rule of thumb' sailing, a ship had only to steer from 
England to Madeira, pass the Canaries and Cape de Verdes, and then make a 
direct course to the Cape, and thence to India. On trial, however, this ex- 
periment always failed ; for, on getting near the Equator, a series of calms 
and squalls put a stop to this rectilinear scheme, and the mariners of old 
were then forced to toil along the coast of Africa, or were driven towards 
that of the Brazils, and very often came back in utter helplessness." 

XXI. General Principles in Navigation. — {Selected from 
Johnston's Physical Atlas, and Maury's Sailing Directions.) — 
In the navigation of the great oceans by wind-propelled vessels, 
it is a general rule that, in sailing from east to west, it is neces- 
sary as soon as possible to enter the zone of the trade-winds, 
and to endeavor to keep outside of that zone in sailing from west 
to east. 

I. From Europe to America. — In sailing from England to the United 
States, vessels are much retarded by westerly winds, which prevail in the 
proportion of two to one. They must also keep to the north of the Gulf 
Stream, whose eastward current would still farther oppose their passage. 
The Gulf Stream advances and recedes north and south with the sun, being 

Oive examples to illustrate the importance to navigators of a knowledge of the 
locality and direction of the winds. — State some of the results of the observations con- 
ducted under the direction of Lieut. Maury. 



farthest north in September, and farthest south in March ; the route must, 
of course, be adapted to this circumstance. After passing the Banks of 
Newfoundland, the voyage is favored by the Arctic Current running south- 
west. The above is the route pursued by the steam and sailing packets from 
England to our northern ports. 

The southern route from Europe to America, although much longer in the 
distance to be traversed, is by some authorities reckoned preferable to the 
foregoing. On quitting Europe by this route, the object is to steer south or 
sputh-west, according to the prevailing winds, in order as soon as possible 
to reach the zone of the trade-winds. Once in the region of the trade-winds, 
the course westward must be shaped in accordance with the position of the 
port to be attained. 

2. From the United States to Europe. — The return to Europe is favored by 
the Gulf Stream and by the prevailing winds. The average passage for 
sailing vessels from New York being only 23 days, while that of the oppo- 
site voyage is 40. The passage from west to east has been accomplished in 
13 days. 

3. From New York to San Francisco. — On leaving New York, the ship 
must sail eastward to about the 60th meridian, before attempting to go south. 
The reason of this is, that if she were to steer direcUy from New York to 
Cape St. Roque, the North-east trades would carry her too far west, on to 
the northern shores of Brazil, and she would thus be retarded in passing 
around Cape St. Roque. 

After reaching the meridian of 60®, she takes the North-east trades a^ 
soon as possible, and passes Cape St. Roque at about the meridian of 32^. 
Thence her course along the coast inside of the Falkland Islands to Cape 
Horn is quite direct. The passage around Cape Horn is the most difficult 
part of the voyage, owing to the westerly winds of that quarter, which blow 
around the Cape in violent puffs and gales. 

After doubling Cape Horn, the vessel must sail far to the west, in order 
to enter the region of the South-east trades at a great distance from the 
coast, as these winds blow with much greater force and regularity far out at 
sea, than when within the disturbing influences of the land. After crossing 
the Equator, and getting into the North-east trades, the course is north-west, 
till these winds are passed. The vessel is then within the region of prevail- 
ing westerly winds, by which she may sail directly into port 

4. From the United States or Europe to China, India, and Australia. — Ves- 
sels usually make for Cape St. Roque, as if they were bound to Cape Horn. 
Having passed inside of the Island of Trinidad (opposite Rio Janeiro), they 
can then take the westerly winds and Southern Connecting Current, and 
make for the Cape of Good Hope. If the ship is bound for Australia, the 
best course is to pass about 1000 miles south of the Cape. The route thence 
to port is entirely in the region of prevailing westerly winds. ^ 

From the Cape of Good Hope to India and China, the voyager has tho 
choice of several routes, in the selection of which he must be guided by tho 
season of the year, and the consequent direction of the monsoons. The 
explanation of these routes is, however, too complicated for the purpose of 
this work. 

South of the Calms of Capricorn, according to Lieut. Maury, the westerly 
winds prevail with great regularity entirely around the globe ; in the Pacific, 
especially, they blow almost with the steadiness of trade-winds. Vessels, 
therefore, that are bound from Europe and America to Australia, had better 
go by way of the Cape of Good Hope, and return via Cape Horn. 

For the locality of many routes between various ports, which require no 
particular description, see Wind Map of the World. 

XXII. Recapitulation. — It has thus been shown that a change 
in the temperature of the atmosphere is the principal cause of 
Winds, and that they may be classified as Constant, Periodical, 
and Variable ; the Constant and Periodical Winds prevwling 
principally within the Tropics, and the Variable in the regions 
beyond the Tropics. It has been shown, also, that a knowledge 
of the locality and direction of the Winds is of vast importance 
in navigation. 

What is the general rule to be observed in sailing from east to west, and Srom west 
to east? — Describe the course to be token in the various routes enumerated in this 
chapter. — Recapitulate the subjects of this chapter. 
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CHAPTER IV. 

MOISTURE OF THE ATMOSPHERE. 

Dew, Fogs, Clouds^ Rain, Snow, and Hail. 

I. If a vessel be filled with water, and exposed to the open 
air, the quantity of the fluid will soon diminish, and after a time 
will entirely disappear. The stones wet by a summer shower, 
the plants coTered by the morning dew, generally become dry 
Boon after the sun has begun to shine upon them. In all these 
cases the water is evaporated — being converted by the heat into 
invisible vapor, and diffused through the air. So evaporation 
goes on from the oceans, lakes, rivers, and moist ground of the 
entire globe. 

Since evaporation depends upon heat, it is apparent that it will bo greatest 
in amount during the hottest season of the year and the warmest part of the 
day. It is apparent, also, for the same reason, that the quantity of yapor 
will decrease in proceeding from the Equator towards the Poles ; and as 
water is less abundant in the interior of continents than in maritime regions, 
the amount of evaporation will diminish from the coast towards the interior, 
provided the temperature is the same. 

The average annual evaporation in the Temperate Zones is estimated at 
from 36 to 37 inches. That of the Torrid Zone probably amounts to from 
90 to 100 inches. The difference in the quantity of evaporation between 
hot and cold seasons is shown by the fact, that, in the vicinity of London, 
the amount in June was 3} inches, while that of January was less than 
half an inch. 

II. The air is only capable of receiving a certain quantity of 
vapor. This capacity depends upon its temperature : increasing 
with heat, and decreasing with cold. When as much has been 
taken up as its temperature will permit it to receive, the air is 
said to be at the dew-point, or the point of saturation ; and any 
farther supply floats in a state of cloud or mist, or is resolved 
into a fluid condition, and falls to the surface of the earth again. 
When, too, the atmosphere is saturated, the least decrease in its 
temperature is followed by the precipitation of moisture. 

III. Dew is the moisture collected during the night, in the 
form of small drops of water, on the surface of plants and other 
bodies. Its deposit takes place on clear, still nights, when the 
surface of the bodies on which it collects is cooler than the dew- 
point of the surrounding atmosphere. 

The explanation is simple. It has been already stated that the dew-point 
is that temperature of the atmosphere which will admit of no decrease with- 
out parting with some of its moisture. Most, perhaps all, bodies exposed to 
the open air after sunset, cool more rapidly than the atmosphere ; when 
their temperature falls below the dew-point of the adjacent air, they con- 
dense its vapor into small drops of water, which are deposited on their 
surface. 

If, on a warm summer day, a pitcher be filled with cold water, and per- 
mitted to stand for a short time, the outside of it will be covered with 
moisture, in the form of numerous small drops of water. This moisture is 
the vnpor of the atmosphere which has been condensed by the cold surface 
of the pitcher, in precisely the same manner that dew-drops are condensed 
by plants' and other bodies. 

IV. Clear nights are most favorable to the collection of dew. 

What causes water to disappear if exposed to the open air? — On what does evapora- 
tion depend ? — When and where will evaporation be greatest in amount ? — On what 
does the capacity of tic? air to receive vapor depend? — What ia Dew? — Explain the 
eaase of dew. 



because bodies cool much more rapidly on such nights than on 
cloudy ones. Gentle breezes facilitate its deposit, by bringing 
a greater portion of the atmosphere into contact with the cold 
bodies by whfch its vapor is condensed ; while strong breezes 
utterly prevent this deposit, by not permitting the air to remain 
long enough in contact to be cooled below the dew-point. 

Dew is most abundant in maritime countries, and in regions where the 
air contains a great amount of moisture. The average annual quanrtity 
throughout Great Britain is estimated at a depth of five inches. Within the 
Tropics, where the sky is clear, and the evaporation very great, the dew is 
BO abundant that its effects are almost like that of a gentle shower of rain. 

V. Hoar-frosty or White-frost, is frozen dew. When the objects 
by which the vapor is condensed are cooled below 32°, (the 
freezing point,) the vapor no longer appears in the form of drops 
of water, but in minute icicles, called Hoar-frost. 

VI. MistSj or fogs, are masses of vapor resting upon or near 
the surface of the earth. They consist of an immense number 
of * exceedingly small, hollow globules of water, and are formed 
when the air is saturated, and generally when the moist soil and 
bodies of water are warmer than the atmosphere ; the vapors of 
the warmer air near the surface being condensed by the colder 
air above, and made visible. 

In countries where the soil is moist and warm, and the air moist and cold, 
thick and frequent fogs may be expected. This is the case in England. 

The dense fogs which prevail in the vicinity of the island of Newfound- 
land, are caused by the great difference between the temperature of the 
atmosphere and that of the warm waters of the Gulf Stream. 

In some parts of the equinoctial regions, fogs sometimes continue during 
a considerable portion of the year. On the coast of Peru, in South America, 
they supply the place of rain, which is of very rare occurrence. Humboldt 
relates that Lima is often covered with a fog half the year, especially in the 
morning and evening. 

VII. In Autumn, soon after sunset, on a fine, clear day, we 
frequently observe fogs hanging over the rivers and lakes, while 
the adjacent land is free from them. They are caused by the 
soil cooling more rapidly than the water. The atmosphere over 
the land becomes cooler than that over the water, and as the 

latter, being warmer, gently rises, the cooler air which presses 

in to take its place condenses the vapor of the warmer, and a 

fog ensues, confined to the expanse of water. 

' Fogs of an ordinary density are easily dispersed by a brisk wind, and 
quickly disappear before the rays of the morning sun. In the one case the 
air being kept in constant motion, and in the other its temperature being 
increased — both preventing the condensation of vapor. 

VIII. Clouds are masses of visible vapor, differing in no respect 
from fogs, except in position. They are suspended at a consi- 
derable elevation in the atmosphere, instead of being confined to 
the surface of the earth. 

Travellers, on the summit of high mountains, frequently speak of their 
view being intercepted by fogs below; while to the inhabitants in the valleys 
these fogs are clouds. 

Clouds range from 150 feet to five miles in height : their average elevation 
being about tw^o and a half miles. Though heavier than the atmosphere, 
they are supported by the ascending currents of heated air, and by the dif- 
ferent winds — as soap-bubbles and dust are borne to great heights and 
distances. 



State the circumstances most favourable to the deposit of dew. — What is Hoar- 
Frost?— What are Mists?— What is the cause of mists or fogs ?— Where do fogs occur 
most frequently?— What are Clouds?— How do they differ from fogs?— How are they 
supported in the atmosphere ? 



MOISTURE OF THE ATM03PHEEE. 



49 



IX. Clouds have been divided, according to their form, into 
tbree distinct classeB : — 

1. The Cirm* (also called the Ourl-cload, and bj Bailors the Ciif» tail,) 
occupies the higheet position in the atmOBpheie, and TescDibles a lock of 
bair, or a irhito feather. It is composed of tbio, white threads, that fre- 
quontl; arrange themselTes in parallel bands. Oning to their great eleva- 
tion, Itiej must consist of mioate particles of ice, or Bakes of snow. It is 
«niong these clouds that circles, called halo*, are formed around the sun and 
moon. These clouds are supposed to indicate a change uf weather, and last 
but a feiT hours, often but a few minutes. Thej are subject to the upper 
cnrreDts of wind. 



2. Comuliu. 3. Strains 



I. Nlmbot. 



2. The OamiUuj (heap or pile,) is usaallj seen in the form of avast hemi- 
•pherical heap of vapors, resting on a horizontal base. It may be called a 

' cloud, most frequently occurring during that season, and resembling 
now, lighted up bj the suo. It begins to form earlj in the 
morning, reaches its greatest magnitode in the hottest part of the day, and 
breaks up towards sunset 

3. The Siraittt cloud consists of horiiontal bands near the sarfooe of the 
earth, and belongs to the night, — forming at sunset, and breaking up at 



4. The Nimbun, or rain-cloud, is much more dense and heavy than the 
Otters. It is fringed at the edges, and has a dull grey or leaden hue. Any 
of the other varieties of clouds may change to the Nimbus. 

X, Jiain. — As the quantity of vapor in the atmosphere in- 
creases, or a change in temperataro causes its more rapid con- 
densation, the clouds, growing more heavy, sink to a lower level ; 
and the small globules of water, of which they are composed, 
becoming larger, form drops of rain, which, increasing in size, 
fall to the earth. 

Into what thrco dUtinct diwsei are rlgiidi divided T— Describe each of them.— What 
nunc li given to the rain cluud 7— What ohangai dccdt in the atmiuphere to cauae the 
bllofrauiT— Wh;doei'leu rainfall upon the lop ofa building than apon thegroandr 



The rain which falls to the ground is not all derived from the higher otoads 
which float in the atmosphere; but also from the lower regions, between 
them and the surface of the earth. Prof. Dove states that the yearly amount 
of rain which falls on the roof of the Royal Palace at Berlin, is 18 inches in 
depth ; while that on the pavement below, amounts to 20 inches. The 
average annual fall of raia on the top of the Observatory at Paris, for ten 
years, from I8IT t« 1827, was 19'88 inches; in the court, a hundred feel 
belovr, it was 22-21 inches. 

XI. The distribution of rain is very unequal — the amount 
varying greatly between different places, and at different seasons 
of the year. 

The quantity of rain falling in a single day in tropical remans is often 
immense. Thus, in Sierra Leone, on two successive days (the 22d and 23d 
of August, 1828), the fall was 26 inches ; and at Cayenne, in French Oniana, 
Admiral Rousslo collected 10 inches in 10 hours. On comparing several 
years, however, the annual amount of rain, like the annual amount of heat, 
is found to be remarkably uniform ; lon^ontiDued droaghts and ej 
moisture being more the result of unequal distribution, than of any vi 
tion in the annual mean. 



The absolute greatest annual fall of n 
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XII. The foil >wing are general laws relative to the distribn- 
tion of rain : -;- 

1. It decreases in quantity from the Equator to the Poles, 
because heat, which is the origin of vapor and the cause of rain, 
decreases in the same direction. 

The average annual fnll of rain in the tropical regions of tbe Western 
Continent is slated in Johnston's Physical Atlas (FoIEo Edition), at 113 
inches ; that of the Eastern Continent, at 79*7 inches. The average annual 
quantity in the Temperate Zone of the Western Continent (United States), 
is stated on the same authority at 30 inches; that of the Eastern (Europe), 
at 34 inches. 

Bainy days are more numerous in the Temperate Zones than in the 
Equatorial regions. Between the Tropics, during tbe dry season, weeks 
and frequently months pass vrithout a drop of rain falling, or a cloud being 
seen ; while in some places in the Temperate Zones, as the island of Sitka, 
on the north-west coast of North America, there have been years in wbioh 
there were only forty days donng which rain or snow did not &U. 

2. The qtiantity of rain decreases as we recede from the 
coasts to the interior of a continent, because the land supplies 
less vapor than the sea. 

The truth of this general law, tbougb there are many exceptions to it, 
espeoinlly in the case of mountain chains, has been abundantly proved by 
many observations in Europe and the United States. 

The western coasts of Oreat Britain, France, and Portugal, have an annual 
average of from 30 to 50 inches ; Coimbra, in Portugal, bas 111 inches of 
rain. In Poland and Russia, tbe fiill is 15 inches ; at Ekaterinburg, east 
of the Ural Mountains, it is 13 inches ; and in the interior of Siberia, the 
amount is still less. 

Tbe annual number of rainy days also decreases with the increased dis- 
tance from the sea. On the eastern coast of Ireland it nuns 208 days in 
the year ; at Irkoutsk, in Siberia, only 57 days. 

Give eiamplei to Illaitrat 
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8. In the Temperate Zones of both hemispheres, more rain falls 

upon the western coasts than upon the eastern, because they are 

exposed to the prevailing westerly winds, which, passing over the 

ocean, are highly charged with moisture. Within the Tropics, 

on the contrary, the eastern coasts, especially those of the New 

World, are more moist than the western, because of their 

exposure to the trade-winds. 

The aTerage annaal fall of rain on the west side of England is 45*5 
inches ; on the east side, 27*4 inches : on the west side of Ireland, 47*4 
inches ; on the east side, 29*7 inches. 

4. More rain falls in mountainous than in level districts, be- 
cause the mountains arrest the clouds, and their cold summits 
condense the vapors which these clouds contain. Much less rain, 
on the contrary, falls on elevated table-lands than on the low 
plains, because the mountain chains which usually form the 
boundaries of table-lands draw from the clouds the greater part 
of their moisture. 

The average annual faH of rain among the mountain ranges of the British 
Islands is 40'59 inches ; on the plains, 24*51 inches. The annual ndn fall 
at Berne, at the foot of the Alps, is 43 inches ; and on the Great St Bernard, 
at an elevation of about 8000 feet» and the highest meteorological station in 
Europe, 63 inches. 

High mountain ranges sometimes occasion an excess of moisture on 
one side of them. At Bergen, in Norway, west of the Scandinavian 
Mountains, the average annual nun fall is 82 inches ; while at Stockholm, 
on the eastern side, it is only 21 inches. The clouds brought from the 
Atlantic by the prevailing south-west winds are arrested by the mountains, 
and nearly all the moisture is withdrawn from them. In like manner, the 
Sierra Nevada of the United States arrests the moist south-west winds of 
the Pacific, depriving them of nearly every particle of moisture ; so that 
while California is abundantly watered, the Great Basin of Utah on the east, 
receiving but little rain, is mainly a barren desert. 

The difference in the quantity of rain which falls on table-lands and low 
plains, is strikingly illustrated in the Spanish Peninsula. On the coasts of 
Spain and Portugal, the annual rain fall is from 25 to 35 inches ; on the 
table-land of Spain, it is only 10 inches. 

5. More rain falls in the Northern than in the Southern Hemi- 
sphere. Lieut. Maury assigns the following reason for this fact. 
The Southern Hemisphere contains three times as much water 
as the Northern ; the amount of evaporation, therefore, in the 
former is much greater than in the latter. The South-east trade- 
wind hears away a much greater amount of moisture than the 
North-east. Where the two trade-winds meet, near the Equator, 
they rise into the higher regions of the atmosphere and cross 
each other, the South-east current proceeding to the north, and 
the North-east flowing to the south. When they afterwards 
descend to the surface, in the Temperate Zones, the South-east 
trade, heing more moist, contributes a much greater amount of 
rain to the Northern Hemisphere, than the North-east to the 
Southern. 

The average annual fall of rain in the Temperate Zone of the Northern 
Hemisphere, as stated by Johnston (Physical Atlas, Folio edition), is 37 
inches ; that of the Southern Hemisphere, 33 inches. It is evident, also, 
that more rain fidls in the Northern than in the Southern Hemisphere, from 
the greater number and larger size of the rivers in the former than in the 
latter ; if we except the La Plata, in South America, and the Orange and 
^ambeze, in South Africa, there is scarcely a river of any magnitude in the 
South Temperate Zone. 

How does the quantity of nin which fidls npon the western coasts of different eoon- 
tnes eompare with that which laDs on the eastern ? — ^How does the qnantaty which falls 
on mountains and table-lands eompare with thai which falls on the plains ? — Giro ex- 
anplee. — ^Why does more rain fall in the Northern than in the Soathem Hemisphere ? 



' XIII. The surface of the earth may he classified as com- 
prising — 1. Rainless Regions. 2. Regions of Periodical Rains, 
and 3. Regions of Frequent Rains. 

1. Rainless Regions. — The rainless districts of the New 
World comprise a tract of country along the coast of Peru, and 
a part of Central America, Lower California, and the Table-land 
of Mexico. On the Eastern Continent, they consist of an enor- 
mous tract of country, 1200 miles wide, commencing in Africa 
near the Atlantic coast, and extending in a north-easterly direc- 
tion, across the Red Sea nearly to the Riyer Indus ; and another 
tract nearly as large, lying north of the Himalaya Mountains, 
including the Table-land of Thibet, the Desert of Gobi, and a 
part of Mongolia. 

The entire area of the rainless districts is estimated at six and a half 
millions of square miles. In some parts of them, not a drop of rain falls ; 
and in others, it is only known at long intervals, and in very small quantities. 

The rainless district of Northern Africa is a desert region, the intense heat 
arising from which disperses the clouds that the moist winds from the 
Atlantic and Mediterranean cause to blow over it — a decrease in tempera- 
ture being always requisite to the fall of rain. 

The rainless districts of Central Asia He to the north of the Himalaya 
Mountains. This lofty range arrests the moist south-west winds which 
blow from the Indian Ocean, and draws from them nearly every particle of 
their moisture ; so that, though the countries south of this range are among 
the most abundantly watered upon the globe, those north of it are barren 
deserts, on which scarcely a drop of rain falls. 

The rainless district of Peru is situated in the region of the South-east 
trade-winds. These winds bear abundant moisture across the plains of 
South America to the foot of the Andes ; climbing this high chain, theii 
moisture is all precipitated on the eastern declivity, and on the coast of 
Peru they are cool and dry. 

The fogs and copious dews, which prevail along the Peruvian coast, in a 
great degree compensate for the absence of rain. Occasional showers are, 
however, experienced ; and thunder is sometimes heard, but so rarely, that 
such occurrences are noted as shocks of earthquakes are in the United States. 

The quantity of rain in the centre of Australia, in the central part of 
Southern Africa, on the low plains of Patagonia, and in the western part 
of the United States between the Sierra Nevada and Rocky Mountains, is 
very limited ; during some years, indeed, no rain falls. 

2. Periodical Rains occur in the tropical regions, where 
seasons of excessive moisture are followed by months of entire 
absence of rain. The length of the rainy season varies in differ- 
ent districts, but generally lasts from three to five months. In 
some parts of these regions there are two rainy and two dry 
seasons annually. 

Periodical rains follow the apparent course of the sun. From April to 
October, when the sun is in the Northern Hemisphere, they prevail i.orth 
of the Equator ; from October to April they prevail south of it The Vrade- 
wind belts and region of calms advance with the sun to the north in summer, 
and recede with it towards the south in winter. The region of equatorial 
calms is one of almost constant precipitation ; to all places, therefore, which 
it passes on its way from the north to the south, and from the south to the 
north, it brings abundant rains : and to all places which it passes twice 
during the year, it brings two rainy seasons. 

More rain falls in a single month in the tropical regi./ns than during the 
entire year in most parts of the Temperate Zone. I'here is a striking simi- 
larity in the character of these rainy days. The sun usually rises in a clear 
sky — a little before noon, douds appear ; and at noon the rain commences, 
frequently pouring in torrents for four or five hours : at sunset, the clouds 
disappear, the rain ceases, and not a drop falls during the night. 

How may the surface of the earth be olassified with reference to the quantity of rain 
that falls ? — ^Which an the principal rainleM districts ? — ^Why does it not rain in North- 
ern Africa? — In Central Asia? — On the coo^t of Pera? — AVhere do Periodical Bains 
occur ? — Describe these rains. — ^What sections have two rainy seasons during the year? 
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Id the cooDtiies bordering od tfae lodiaa Ocean, the foil of tarn ia depend- 
ent upon the monaooni, and not upon the cbuige of seuone. The influence 
of tbe monsoons extends to tbe Himalaya MouDtainH, imd far into tbe inte- 
rior of China. 

Daring the preToIanee of the Sonth-nest HoDBOon, from the middle of 
March to the middle of September, the western eooetg of the peninsnlai of 
Southern Asia are washed b; abundant rains, and the eastern enjoj fine 
clear weBther. When the North-east Monsoon blows, the eaatern coasts of 
Son tbcra Attia, Africa, and Modagsscor are vieited by r^DB, while the western 
coasts of the Asiatic Peninsulas are dry. 

The western coasts of Patagonift &nd Chili are watered by heavy winter 
ikins — tbe opposite coasts by light summer runs. Around Cape Horn the 
rain is almost perpetnal : according to Johnston, 153'75 inches were collected 
here in forty-one days. In California, the rainy season is during the winter 
and spring. In Oregon, rain is most abundant in winter. 

3. Region of frequent Rain». — In countries beyond the 
Tropics, rain is not confined to bxs.j particular time of the day 
or season of the year. 

In tbe region of Frequent Rains it does or may rain during every doy 
of the year, and the rains ore probably as common during the night as the 
day; whereas, within the Tropics, during many months, not a drop of rain 
fulls, and even in the rainy season tbe nights are generally dry. The rain 
in this region is not always equally distributed throughout the enUre year. 
Thus, in Soatbem Europe, more rain falls in winter than in summer. 

XP^. The annual rain Tall of the entire globe is estimated by 
Johnston as folloivs : " Within the Tropics, the mean annual fall 
of rain is about 8*50 feet ; in the Temperate Zones, 3'05 feet ; 
and in the Frigid Zones, 1*25 feet." 



A Suun Slorm. 



XV. Snow, which is the frozen vapor of the atmosphere, falls 
when the temperature of the air b at or below the freezing point. 
If the air near the surface is sufficiently cold, the snow reaches 
the earth ; but if it is too warm, the snow melts near the surface, 
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and descends in the form of rain, while at the same time it may 
be snowing at a greater elevation. 

The colder the atmosphere, the leas moisture it contains Snow, therefore, 
rarely falls on very cold days ; neither ia the quantity which falls on the 
summits of very high mountains, as the Ilioialaya and Andca, large, com- 
pared with that which descends to a lower level. The common expression, 
that it is " inn cold to snow," is quite correct. 

Flakes of bdow, when collected on objects of a dork color, and examined 
are observed to be of a beautiful and regular form, similar to the annexed 
representations. 
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XVI. Snow never falls to the level of the sea between the 
Tropics ; but from the Equator to the Poles, at different eleva- 
tions, forma a permanent covering of tbe earth's surface. 

The northern and southern limits of the fall of snow to the level of tbe 
sea, are indicated by lines on tbe rain-map of the world. It may be stated 
as a general law, that from tbe northern limit thus indicated towards the 
North Pole, and from the southern limit towards the South Pole, the quan- 
tity of snow, and the number of days on which it falls, increoae. 

The number of days in which snow falls in Europe increases in the fol- 
lowing order from south to north : — Rome hns one and one-balf snowy days 
in ench winter: Venice, five and one-half; Paris, twelve; Copenhagen, thirty; 
and St. Petersburgb, one hundred and seventy-one. 

XVII. It has been already stated that the temperature de- 
creases in ascending above the level of the sea. It is evident, 
therefore, that in all latitudes, and at all seasons of the year, a 
limit may be reached, above which the moisture precipitated will 
all fall in the form of snow, and constitnte a permanent covering 
to the earth's surface : this limit is called the snow-line. 







If we suppose a line representing the limit of perpetual snow to be drawn 
from tbe South to the North Pole, in tbe direction of tbe Andes and Rocky 
Mountains, we shall find that in the Polar regions it corresponds with the 
level of the sea ; in the latitude of the Straits of Magellan, 53° South, it is 
3700 feet above tbe level of the sea ; in lat. 43° South, 6000 feet ; laL 33°. 
14,700 feet ; in lat. 15°, about 15,000 feet ; and in tbe Andes, near Quito, 1' 
South, where it attains its greatest elevation, 1R,300 feet : from this point it 
descends gradually towards the North Pole. 
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The aotaftl height of tbs anow-line is T&riously ftffeoted b; IogkI cauaea: 
euoh u the ficlnitj of the sea, the preTsiliiig direction of the wind, and the 
amount of heat radiated from the adjacent table-lands. Thus, on the sontb- 
om slope of the Himalaya Houotains, the Buow-lioe is reached at the eleva- 
Uon of 12,d82 feet ; while farther north, on the northern slope of tha same 
range, it rieeg to IS, 630 feet This ia owing to the radiation of heat from 
the adjacent plains and plateaus of Thibet, and to the remarkable Berenitj 
of their atmoephere. 

XVIII. Glaciera. — Intimately connected with the fields of 
perpetual snow, and dependent upon them for their origin, are 
Glaciers or Ice Rivers. They are found in all latitudes. In the 
Polar regions they form a permanent covering of the earth at the 
sea level ; receding through the Temperate and warm Zones, 
their hold on the earth is found to depend on the elevation ; until 
in the Equatorial regions, they are permanent only on the sum- 
mits and in the valleyB of high mountains, at an elevation of 
15,000 or 16,000 feet. 



The prinoipal localities of glaeierB, beBidea the Polar regions, ore, in 
America, the Andes of Chili and PntngoDia ; \a Europe, Iceland, the Scan- 
dinavian Honntaina, the Alps, the Pyrenees, and thd Cnucoaua Mountaina ; 
in Asia, the Uimalaja, Kuen LUn, and Altai MounUins ; in Africa, the 
Atlas range. The extent of surface covered bj glaciers baa not been defi- 
nitelv ascertuned. In the Alps alone there ate 1500 square miles of ice, 
from 80 to 600 feet thick ; ninety-five aqoare milea of anew and ice clothe 
Hont Blane. Some of the Elaciera of the Alps are from 15 to 20 milea in 
length, and three milea in breadth. Dr. Kane, in bis recent Arctic Expe- 
dition, discovered, on the northern coaat of Greenland, an immenae glacier 
500 feel high, which be followed along the base for 80 miles. 

XIX. Glaciers may be compared to the icicles which hang 
from the eaves of a snow-covered roof. As these icicles owe 
their origin to the melting of the snow upon the roof, so also the 
glaciers are caused by the melting of the snow which perpetually 
covers the mountain peaks above. 

In elevated mountain valleys, glaciera are formed by the fall of snow, 
which is iooreased in amount by immense <tuantitiea precipitated from the 
adjacent mountain peaks. This mass is subjected to alleroate freezing and 
thawing, until, in the progreaa of centuriea, the valley becomea filled with a 
body of ice constituting the glacial formation. 

XX. The ice of glaciers difiera from pond or river ice, bemg 
less transparent and more porous. It is not formed in layers, 

Vrbat are Glacicn ? — Sttle tb* principal lockliliM in whieh tbej aeeait — To what 
mj tliej be aoniparadr — How at< tbej farmed? — How doea tlie ioo of flaeien differ 

bom other \a»J 



but is a mixture of ice, snow, and water. The lower part of 
glaciers contains the most pure and solid ice. As seen through 
the numerous fissures, it has a green hue; at the bottom, a blue 
tinge ; but the entire mass frequently exhibits every variety of blue. 

The obaervatione and experiments of many acientific men have demon- 
strated that glaciers have a regular deaoeuding motion, by which they are 
often pushed below the limit of perpetual snow. That of the Aar descends 
1500 feet, and that of the Lower Orindelwald 5000 feet, helow the snow-lino. 
Thus reaehitig the warm cultivated grounds below, they are wasted by the 
increased temperature, and are of essential service in supplying water to the 
aurrounding lands ; they form also the sources of rivere. 

Were the snow precipitated at once into the valleys. Its audden melting 
would overflow and devastate the surrounding countries ; congealed in thft 
form of glaciers, it ia held suspended, and forms an unfailing supply of 
water during the protracted droughts of summer. The Rhone ieeues from 
the glacier of Mount Furca ; and the Oangea flows at once a rapid stream, 
40 ynrda broad, from a huge cave in the perpendicular front of a glacier. 

Glaciers, by their enormons onward preasare, break off masaes of rock from 
the aidea and bottoma of their valley-eoaraea, and carry along everything 
that is movable ; farming large accumulations of earth and etones in front, 
and along tbeir sides. Tbeae accumulations are called moraitia. 

XXI. Icebergs are huge masses of fresh-water ice, broken off 
by the waves from the glaciers in the Polar seas. They are of 
various dimensions, from a few yards to miles in circumference 
rising hundreds of feet out of the water. They have the appear- 
ance of glittering chalk-clifis, towering aloft in fantastic shapes, 
and presenting a most sublime spectacle. 

Great numbera of iceberga are annuallydriftedbymarinecurrents far into 
the Atlantic Ocean. As thej slowly melt in its waves, they cool the water 
sensibly for 40 or 50 miles around, and lower the temperature of the air to 
such a degree that their approach is plainly perceived long before they come 
in sighc. They are often encountered in such numbera that the sea is covered 
with them as far as the eye can reach. In the spring, the Arctic icebergs 
come within the routes of navigation, and occasion the loss of man; vessels 
every ycor. 

XXII. Avalanches are large masses of snow and ice which 
roll down the mountains, and sometimes cause fearful destruction. 
They destroy houses and villages, break down whole forests, and 
sometimes even interrupt the course of rivers. 

In 1478, sixty aoldiera, in the district of St. Qnthard, in S<Rit£erland, wero 
destroyed by an avalanche. In 1595, the course of the Biver Rhine waa so 
much interrupted by the fall of a great avalanche across it, that the water 
rose, and drowned many men and cattle. 

XXIII. Hail is frozen rain. It is usually formed at a great 
height in the atmosphere, and appears to owe its origin to the 
sudden condensation of vapor, caused by the meeting of winds 
of different temperatures. Its fall is generally accompanied with 
thunder and lightning, and frequently occasions much damage. 
Ilail-stonea sometimes fall as large as hen's eggs. 

XXrV. Recapitulation. — It thus appears that heat is the 
chief cause of all those conditions of the atmosphere which have 
been described in this chapter, viz.: Dew, Hoar-frost, Fogs, 
Clouds, Rain, Snow, Glaciers, Avalanches, Icebergs, and Hail. 
It is an important fact, that since the amount of heat which the 
globe annually receives from the stm is the same from year to 
year, the annual moisture caused by that heat is unvarying, not- 
withstanding local changes. 

What & 
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CHAPTER v.- 
CLIMATE. 

L The word Climate signifies the condition of the atmosphere 
with regard to heat and cold, moisture or dryness, healthiness or 
nnhealthiness. 

Climate ia chiefly dependent upou temperature, by which winds, and the 
amount of rain or snow are in a great measure determined. The purity of 
the atmosphere, or its mixture with noxious gases, the amount of electricity, 
and the clearness of the sky, are also important circumstances. 

According to the laws of temperature, (see page 41,) it is evident that if 
the earth had everywhere a level surface, of similar character, either of 
land or water, so as to absorb and radiate heat equally, the decrease of the 
mean annual temperature from the Equator to the Poles would be uniform. 

II. Numerous circumstances, however, disturb this uniformity, 
viz. : the irregular surface of the land, the vicinity of the sea, 
and the nature of the soil. 

III. The most important diversities in the surface of the land, 
affecting climate, are the elevation of a country above the gene- 
ral surface, the slope of the land, and the position of the moun- 
tains and plains. 

1. Elevation above ihe General Surface.— "We have seen (page 42,) that the 
temperature of the atmosphere decreases according to the height above the 
level of the sea. This is owing to the fact that the air derives its heat 
chiefly from the warmed surface of the earth ; the heat which is so radiated 
diminishes with the distance from the general surface, so that places situated 
far above the level of the sea, receive but a small part of the warmth thus 
imparted. 

When, however, the elevated region is of great extent, as in the case of 
table-lands, the country has a radiation of its own, which raises the temper- 
ature much higher than that of an isolated mountain chain. We have seen 
the effect of this circumstance in the snow-line of the Himalaya Mountains, 
where the heat imparted to the northern slope by the table-lands of Thibet, 
raises the limits of perpetual snow higher upon the northern than upon the 
southern side. 

For the same reason, the cities of Mexico, Quito, Popayan, and Bogota, 
situated on elevated plains, have a warmer climate than they would have 
at the same height, if on isolated mountains. 

It is obvious that countries which are at different elevations, though in 
the same latitude, must have different climates; and that in the same 
country there may be great diversity of climate, according to the elevation 
of the surface. Hence, while tfte tropical valley or plain is oppressively hot, 
and may be loaded with luxuriant vegetation, the tropical mountain, rising 
a few thousand feet above it, is as cold in its higher regions, and as bare of 
vegetation, as any Polar island. 

Thus, in Mexico, where there are low coasts, high table-lands, and moun- 
tains covered with perpetual snow, there are distinct and well-defined 
climatic districts: — 

1. Tierras Cdlientes. — The hot regions, including the country of the east 
and west shores below the height of 2000 feet, where bananas, sugar, indigo, 
and cotton flourish luxuriantly. Mean temperature, about 77**. 

2. Tierras Templadas, — The temperate regions, between the heights of 
2000 and 5000 feet, where oaks, cypresses, tree ferns, and the grains of 
Europe and the United States are encountered. Mean temperature, from 
68*' to 70°. 



What docs the word Climate signify? — Upon what is climate chiefly dependent? — 
State some of ihe circumstances which disturb the uniformity of climate. — Name the 
most important diversities in the surface of the land affecting climate. — Give illustra- 
tions of the effect of elevation above the general surface. 



3. Tierras Frias.— The cold regions, from 5000 to 8000 feet high, beyond 
which limit the climate soon becomes rigorous, fruit will not ripen, wheat 
and oaks disappear, and pines occur. 

In Switzerland, the beautiful vegetation in the valleys and on the plains 
at the foot of the Alps, — the vineyards, orchards, forest-trees, and grains, — 
have for the most part disappeared at the height of 6500 feet. 

2. The Slope of ihe Zand. — ^Where the land is so inclined that the rays of 
the sun fall directly upon it, the heat is greatly increased. A familiar example 
of this fact is afforded by the superior fertility of a field which lies upon the 
south side of a hill. The opposite sides of valleys or mountains often present 
striking contrasts in the character of the vegetation. 

3. Tlie Position of Us Mountains and Plains. — The articles on Winds and 
Rain exhibit the influence of wind in transferring the temperature and 
moisture of one region to another. Thus, the great plains of South America 
allow the moist winds from the Atlantic to sweep over the face of the country, 
softening the tropical heat, and imparting that character of humidity by 
which South America is distinguished. The Andes, however, by opposing 
the further progress of these winds, occasion the dryness and sterility whici 
characterize a large part of the Pacific coast. 

The low plains in the. northern regions of both continents allow full sweep 
for the cold winds from the Poles ; the southern shores of Europe are ex- 
posed to the winds which blow from the burning sands of Sahara; tht 
southern peninsulas of Asia receive the warm winds from the Indian Ocean, 
while they are prevented from reaching Central Asia by the immense moun- 
tains and plateaus of that region. So, too, the Sierra Nevada cuts off the 
Great Basin of Utah from the south-west winds which bring warmth and 
moisture to the shores of California. 

A change in the position of these mountains and plains would produce a 
complete alteration in the climate of the various countries. Were the moun- 
tains of Asia removed to the shores of the Arctic Ocean, we should no longer 
see those striking contrasts which now exist, between the bleak and barren 
plateaus of the interior, and the tropical peninsulas on the southern margin. 
The abundant moisture and luxuriant vegetation of South America would 
be in a great degree lost by the transfer of the Andes to the Atlantic coast 

IV. The vicinity of the sea is one of the most powerful influ- 
ences in determining the climate of a country. 

In the article on Temperature we have seen that those regions which are 
open to the influence of the ocean, partake of its moist and equable climate ; 
while those which are removed from this influence are commonly dry, and 
subject to great excesses of heat and cold. Thus, places which have the 
same mean annual amount of heat may differ greaUy in the nature of their 
climate. 

Those regions which are near the sea may be said to have an oceanic 
climate ; and those in the interior, a continental climate. Cool summers 
and mild winters are the conditions of the oceanic climates; while cold 
winters and hot summers characterize the continental. 

In countries lying far to the north, the continental climate has a great 
advantage over the oceanic. Nova Zenibla has the same mean annual tem- 
perature as Yakoutsk ; nevertheless, this island is quite uninhabitable, and 
devoid of vegetation, on account of its cool summers : while at Takoutsk, the 
hot, though short, summers ripen an abundant harvest of wheat and rye. 

Many other instances might be stated, to show that the most inhospitable 
places on earth are not those in which the mean temperature is the lowest, 
but those in which the summer does not supply warmth sufficient for the 
growth of plants. 

y. The nature of the soil must not be disregarded in consi- 
dering the climate of a country. Barren sand is dry and hot, 
while marshy land, and ground covered with forests and rich 
vegetation, are cool and moist. 

Give an illustration of the effect of the slope of the land upon the climate of a 
country. — What influence have the mountains and plains? — What do yon anderatand 
by an Oceanic climate? — By a Continental climate? — Give examples of each of 
them. 
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''Any great abundance of water in a country, numerous lakes, swamps, 
marsh-lands, and extensive forests, in which the moisture of the air is re- 
tained, and gradually dissipated into the atmosphere by evaporation, exert, 
to some extent, the same influence as the sea, in mitigating the cold of 
winter, and in lowering in turn the heat of summer. By the draining of 
swamps, and the cutting down of forests, the escape of the water is hastened, 
and at the same time a greater extent of the ground is exposed to the imme- 
diate influence of the sun. This explains the gradual change in the climate 
of countries which have been inhabited for thousands of years. Thus, there 
can be no doubt that Egypt, if it were covered with forests, would have 
much more rain than it has at present, and a much milder climate.''^- 
"Physics of the Earthy" hy Henry Buff, 

Mr. Buff confirms this opinion by stating that in Cairo and Alexandria, 
at the beginning of the present century, very little rain fell ; but that " since 
that time the Pasha has had many millions of trees planted there, and 
now, it is stated that, in consequence of this, they have from thirty to forty 
rainy days in the year, and that in winter it often rains for five or six days 
together." 

" It seems too," says this vrriter, " that the climate of Germany was for- 
merly different, and more severe than at present. In the time of the 
Romans, Germany was covered with an almost unbroken forest. It 
abounded in swamps: its atmosphere was moist. Many plants, which 
require a high summer temperature, could not grow two thousand years ago 
in places where they are now thriving ; since the clearing of the forests has 
favored the draining off of the water, and by the removal of the excess of 
moisture has improved the climate, and enhanced the fertility of the soil." 
In the time of the Romans, the reindeer and elk were numerous in Germany, 
though now confined to the more northern parts of £urope — an additional 
evidence of the former severity of the climate of Germany. 

Tet the complete removal of its forests, by diminishing the moisture of a 
country, impairs its fertility. Some countries which formerly enjoyed a 
mild and genial climate, now suffer from drought, in consequence of the 
extirpation of the forests. It is, therefore, the duty of every Sta'te to make 
careful provision against their reckless destruction. 

VII. The healthiness of a country is closely connected with 
the nature of the soil. 

The sea-coast and low-lands of tropical countries are often extremely un- 
healthy for Europeans. The excessive heat and moisture produce a luxu- 
riant vegetation, which decays and lies in a decomposed state upon the 
ground. The noxious gases thence arising, produce fevers which are so 
fatal to whites as to prove a barrier to the settlement of many extensive 
districts. 

The eastern and western coasts of Africa have such pestilential airs that 
any extensive settlement by whites seems impossible ; and this is one of the 
obstacles to European exploration in that country. The low lands on the 
Gulf of Mexico and the Caribbean Sea have a character almost as fatal. In 
building the Panama Railroad, the foreign laborers employed upon the work 
perished by hundreds. Yet the Pacific coast of Central America has a very 
agreeable and healthy climate. 

VII. Comparative views of the climate of the two continents : 

1. The Southern Hemisphere, from its greater proportion of water, has a 
more oceanic climate than the Northern. 

2. Africa and Sputh America are much warmer than North America, 
Asia, and Europe. 

3. The Eastern Continent, as a whole, is drier than the Western. 

4. South America has perhaps the most moist, and Africa the hottest, 
climate of all the Grand Divisions. 

5. Of the three Northern Divisions, Asia has the most continental 
climate. 

6. South America, owing to the influence of the sea, is much warmer than 
North America, in corresponding latitudes. 

What effect upon the olimate of a country has the nature of its soil ? — What efifeot 
upon climate has the catting down of the forests ? — Give examples to illustrate the 
effects of tho character of the soil upon the healthfulness of a country. 



7. The neighborhood of the Arctic regions is much colder in North Ame- 
rica than in Europe and Asia. The immense extent of ice which covers 
the numerous bays and inlets in the high latitudes of North America, and 
which often remains through the entire summer, accounts for this rigorous 
climate. 

8. In the Northern Hemisphere, the eastern shores of both continents are 
colder and drier than the western. The superior warmth and moisture of 
Western Europe and the Pacific coast of North America are owing to the 
prevalence of south-westerly winds, which blow warm and moist upon the 
western shores. The Gulf Stream and Japan Current contribute very much 
to the mild and genial character of the climate. 

VIII. Isothermal Lines. — To render the various irregularities 
of climate apparent to the eye, lines are drawn through all places 
which have nearly the same mean annual temperature. They 
are called isothermal lines (lines of equal heat). 

An examination of the map will show that, in the Northern Hemisphere, 
the deviations of these lines from the parallels are sometimes 20° of latitude. 

IX. The surface of the earth may be divided by the Isothermal 
lines into six Zones of climate, viz. : the Torrid, Hot, Warm, Tem- 
perate, Cold, and Frigid. 

1. The Torrid Zone. — This Zone is bounded on both sides of the Isothermal 
Equator by the Isotherms of 80°. It comprises the hottest regions of the 
earth. Here are found the most luxuriant vegetation, the la];gest and most 
savage animals, and the most dangerous reptiles. The climate is generally 
moist and unhealthy. 

2. 7^ Hot Zone, — This region has many of the characteristics of the 
Torrid Zone, though it is marked by a greater variety; containing tracts of 
luxuriant vegetation and numerous extensive deserts. The climate is less 
humid and unhealthy, and man here attains a much higher civilization than 
in the Torrid Zone. 

3. The Warm Zone includes the countries between the Isotherms of 70° 
and 60^. The climate of this favored region is such as to permit the growth 
of both tropical and temperate plants. 

4. The Temperate Zone, — This Zone comprises but a small portion of the 
Southern Hemisphere ; in the northern, however, it includes an extensive 
region. Though it does not exhibit the extraordinary size and vigor of ani- 
mals and plants which are found within the Tropics, the Temperate Zone is 
the region in which are produced tho most valuable articles of food. The 
climate is cool and bracing, though subject to great extremes. In this and 
in the Warm Zone, man, in all ages, has attained his highest civilization. 

5. The Cold Zone is bounded on the north by the southern limit of per 
petually frozen ground. This line corresponds generally to the northern 
limit of the cultivation of the bread plants. The winters here are very 
severe, though the summer days are often oppressively hot. 

6. The Frigid Zone of the Northern Hemisphere includes all the land 
north of the southern limit of perpetually frozen ground. In the south, the 
continuous heat of the short summers thaws the upper surface, ripens a few 
of the most hardy grains, and permits the growth of trees. In the dreary 
tracts to the north, the ground is perpetually covered with ice and snow, and 
the only vegetation to be seen is a few mosses and lichens which are some- 
times found in sheltered places. 

X. JRecapitulation. — It thus appears that climate is not de- 
pendent entirely upon latitude, and, therefore that the ordinary 
method of representing the extent of the different Zones, by the 
Tropics and Polar Circles, does not convey a correct idea of tho 
climate of the regions thus bounded ; and that Zones of climate 
are more correctly shown by Isothermal lines. 

Give comparative views of the climate of the two continents. — What are Isothermal 
lines? — Into how many Zones of climate may the surface of the earth be divided 7 — 
Describe each of these Zones. — Recapitulate the subjects of this chapter. 
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CHAPTER VI. 

ELECTRICAL AND OPTICAL PHENOMENA. 

Bubjecta of this chapter are 
ly treated in works upon 
Jeographj ; yet, siDce they 
elong to the department of 
gy, it will not be out of 
sfer to tbem in this manual. 
ctrical Phenomena. — All 
jf the nature of electricity 
is a mighty force, called, for 
if convenience, a fluid. It 
appears to exist in every 
substance in nature, in 
both solid and fluid bodies, 
and may be roused from 
its repose by a variety of 
causes, such as friction, 
heat, and chemical action ; 
but we are totally igno- 
rant of the reason why 
these causes excite it. 
When thus roused, it be> 
comes visible, of^en dis- 
plays tremendous power, 
and sometimes produces 



the most destructive efiects. There are two kinds of electricity : 
the potitive and the negative. 

Two bodies, charged -with different kinds of eleetrioity — one with positive, 
the other with negative — have an attraction for each other. When two 
bodies thus differentlj electrified arc broagbt into each other's Ticinitj, if 
Ihej ere highlj charged, the one imports a portion of its electricit; to the 
otlier, and receives from it in return an equal quantitj of the opposite kind. 
This inlcrcbaa£e is effected with immense impiditj, causing a flash and 

There ie a certain olisa of eubstances through trhich electricity passes 
with great focilitv : such ne metals, water, trees, plants, and the baman 
bodj. These are therefore stjled eonduclors. Throagh other eobstnnces, as 
(tIoss, silk, and the atmosphere, tta pneaage is more difficult. The letter are 
called nonreonduclOTt. The atmoephere, eepccioU j when it is drj, is one of 
the most complete non-conductors known. 

III. Thunder and Lightning. — If two clouds, differently elec- 
trified, approach within a certain distance of each other, their 
electricity begins to accumulate on the sides nearest each other. 
When this accumulation has become sufficiently intense to over- 
come the resistance of the non-conducting atmosphere between, 
an interchange takes place ; in the flash and explosion which fol- 
lows, we have the phenomena of thunder and lightning. The 
same interchange frequently takes place between a cloud and the 
earth, in which case the lightning passes upwards and downwards. 

Thunder is censed by the violent displacement of the air prodaced by the 
■-aseage of the lightning, and its rush back again into the partial vacuum 
treated. The lightning is perceived first, becaose sound travels slower than 
light. The loudest thunder can ecarcelj be beard at the distance of ten miles; 
and is less intense, therefore, than the report from a piece of heavy artillery. 

Wh&t du va know of Bl«ctrlciij ? ~ Hn* mnny eed ohnt kinds oT Blectricit; are 
Ibere? — Wbat do joa tuKkrutatiil b; conduclorsf — B; noD-eondaeton 7 — Hbst ii 
the CMse of thandcr ud llglitnlng? 



IV. There are three kinds of lightning : the tjg-zag or chain, 
sheet, and globular. 

The rapidity of the movement of a flash of lightning condenses the air 
immediately in advance of its path, bo that great resietance is offered to its 
further progress in that direction ; hence the lightning darts from side to 
side. This is called zig-zag lighining. 

Sheet lightning, the most common firm, is an expanded flash, illuminating 
whole clouds, eo aa distinctly to show their endre outline. 

Olobnlnr lightning, or balls of fire, have been onen seen. Hr. Chalmers 
states that on Nov. 4th, 1749, on board the ship Montague, he observed a 
ball of blue fire, ax largo as a mill'Stone, rolling along on the surface of the 
water, at about three miles distance. When it bad come within forty yards 
of the ship, the ball rose perpendicularly, with a fearful explosion, and shat- 
tered the main top-mast to pieces. 

Heat lightning (lightning without thunder,) is to be attributed to the 
moist state of the air which favors its conductibility, occasioning very fre- 
quent but weak dieoharges. This lightning is sometimes attributed to the 
reflection of storms below the boriion. The color of lightning is orange, 
white, or blue. 

Lightning, in its course, followe the best conductors, attaching itself prin- 
cipally ta metals, and after metals to damp substances ; but inferior con- 
ductors may be cboaen which present to the fluid the most direct ronte to 
the earth. Hence, objecte raised above the surface, whether good or bad 
conductors, are peculiarly exposed to the stroke of lightning; as cburcb- 
sleeples, lioases, trees, (especially solitary ones,) the moats of ships, animals 
in the midst of a plain, ond men on high points of land. Other circumxtances 
being equal, there ie of course greater safety on a non-conducting than on a 
good conducting surface. 

Some particular objects seem to be especially liable to strokes of light- 
ning. St. Mark's tower, at Venice, is an example. It bos been etrack nine 
times, and once entirely consumed; but in 1766 a lightning-conductor was 
put up, which has since protected it. 



I)r. Frmnklln'i Experimonti with Bleotrieity. 

V. Lightning Ro3». — Dr. Franklin, who first discovered that 
lightning and electricity were the same, also invented the means 
of averting its destructive power- 
now mnny kindi of ligbteing are tbare? — Wbat ore their nemesT — Wbit «dim 
ilg-cag lightning T — Sheet lightning F—Qlobalar lightning?— What ii beat llEblDtDgl 
—Who iavenled ligbtning-rodir 



PHYSICAL GEOGRAPHY. 



Hflttllic rods are attncbed to the building, stightlj projecting tiboTe it, 
nnd m direct communieation with the ground. As tlicy offer an easier pus- 
cage to the fluid than ia presented by Iha materiala ot the building, the 
Uglitning puBeB harmlesslj to the earth. A good lighcning-rod Trill protect 
a circle having & diameter of siit; feet. 

VI. The quantity of electricity in the atmosphere dimiDishea, 
like heat and light, from the Equator to the Poles. It increases 
with the distance from the surface of the earth. 

Hence, it is within the Tropics that thunder-Btorma are the moet frequent 
and violent. The cooat-line of Peru, however, wbere thunder and lightning 
never occur, is a remarkable exception. 

The thuodeT.etoTmH become fewer and less violent as we recede from the 
Tropics, and, in some places iu the Polar latitudec, are enCirelj unknovrn. 
At the Faroe Isliknde, thunder is seldom beard, and lightning ia never 
known to do any injury. 

yil. There is a class of quite harmless phenomena caused by 
a strong degree of electricity. When the air is highly charged 
with electricity, as in storms of snow and rain, it sometimes be- 
eomes visible in the form of pale-colored flames, quivering on the 
points of non-conductors or of insulated conductors. 

A. phenomenon of this kind was witnessed by Mr. Henry Wore, of Cam- 
bridge, Massnchu Belts. Returning home at 11 o'clock at night, acrose 
Cambridge bridge, hie attention vrns attracted by a loud biseing noise 
from the lamp-posts. On raising his band to the rim of his hat, he felt 
sharp pricks on his forehead, accompanied by discharges of electric sparks. 
On examining the lamp-posts, he saw electric sparks streaming from every 
poinl, to the distance of three or four inches. The sound woe distinctly 
heard across tfae bridge, which is forty feet wide. It was snowing fast at 



Mariner's Light, or St. Elmo's Fire, often remarked by the ancients, is a 
phaDomenoQ of this description, usually reckoned by sailors n fortunate 
omen. It was noticed doring the voyages of Columbus and Magellan, 
M. Forbin thus dcsoribea its appearance, as observed by him in 1096: — 



Doci the quuitit; of E1«clricitj in 
— Whtre do Ihe mail thonder-ilornii 
— Dcieribe the HariDtr'i Light.— 
Borcolu.- What it the »nse of tl 



le or dacreue rrom the Equnlor to Ibe Poll 
:iir, It ttaa Equ*(or or in the Polar Lalitudi 
t ti the iMiuee of it?- Dearribe the Aun 



" The sky was snddenly covered with thick douds. Fearing a gale, I hftd 
all the sails reefed. There were more than thirty St. Elmo'e Fires on the 
ship; one of them occupied the vane of tho mainmast, and was about nine- 
(een inches long. 1 sent a sailor to fetch it. When he was aloft, he beard 
a noise like that which is made when moist gunpowder is burned. I ordered 
him to take off the vane ; he had scarcely executed this order, when tbe fire 
quitted it, and placed itself at tbe top of the mainmast, whence il could not 
possibly be removed." 

Admiral Smyth describes one obeerved by him in 1807, while on board 
the frigate Cornwallis, in tbe Bay of Panama, of such brilliancy " that they 
could see each other's faces on deck." . 

VIII. The Aurora Borcalis, or Northern Light, is a flickering 
light of Tarjing intensity, seen at night Streaming np from the 
north towards the zenith, often illuminating the whole northern 
heavens with brilliant, variously-colored shooting flames. 

This phenomenon is doubtless owing to atmospheric electricity, wliieh, at 
great heights, becomes luminous. During the occurrence of an Aurora 
electrical action upon the wires of the telegraph has been observed. 

The Northern Lights, to us merely an object of curiosity and fascination, 
ore of great practical utility to the natives of high latitudes, relieving tbeir 
dreary winter night, and compensating fur the long absence of the sun. 

IX. Optical Phenomena are those singular appearances which 
are sometimes produced by Light in its passage through the 
atmosphere. Optics is the science of light and vision. 

Sir Isaac Newton discovered that light is a compoond of several different 
colors. He admitted a sunbeam into a dark chamber, through a hole in the 
shutter, in which he inserted a prism (a three-sided solid piece of glass) ; 
the light which shone through this gloss consisted of seven different colors. 
Sir David Brewster bas since proved the seven colors to result from three 
primary rays : the rod, tbe yellow, and the blue. 

That endless variety and combination of tints displayed by the sky, the 
flowers of the fields, the rich hues of the autumnal woods, and the gorgeous 
plumage of tropical birds — in short, the colors of all objects, arise from 
their varying capacity of absorbing or reflecting certain rays. The reflec- 
tion of til tho rays causes white, and tbe absorptioa of all produces black. 

X. Optical phenomena are due to the reflection of light, to its 
separation into tbe primary colors, and to its refraction. 

The refraction of the rays of light is the bending or distortion from a 
straight line, which they undergo in passing through a dense medinm — as 
in water, or when the sun is near tbe horizon. 

XI. The Rainbow, — When vapor has been condensed into 
fluid drops of water, and the spectaiorhas his face to the showery 
cloud, with the sun ahiniog at his back, he sees the glorious vision 
of the Rainbow. A ray of light, on entering a rain-drop, is sepa- 
rated into its primitive colors, as if by a prism, and is then 
reflected from the rear side of the drop. 

When the rain is coplons, and the sun is shining brightly, a second bow 
appears outside of the first, but fainter, and with the order of the colors 
inverted. This secondary bow is produced by reflection from the first The 
spray of a cataract, and the shower of an artificial fountain, often exhibit 
the phenomenon of tbe rainbow. 

When tho sun is near the horizon, the bow forms a perfect semi-circle to 
an observer on the plain ; but tbe greater the height of the sun above tho 
horizon, tho smaller is the proportion of a circle presented by the rainbow. 
In our latitude, no rainbow is visible during tbe middle of the day in 



ofri 



Lunar rainbows are sometimes seen, though they are 
<n account of tho feebleness of the moon's light. Theyr 
ir of a yellowish hue. 
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here are the Nurthern Ligbta moat bri1ltset7 — Wbst are Optical Fbc 
It wua Sir laaao Nawlon's diacorerj with leknatt to Ligbt?- WbM d! 
iriter prove F — To vbet on Optical PbeuomeDS duer- ^hit di> ;on un 
refraelionofllBlit?- How i« the Rainbow formedT-WbaUB a Lunai 
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Xn. Saloa, Coronee, or Oloriet, are colored circles sometinieB 
M^a around the sun and moon. They are owing to the inflection 
or bending of the rays of light by the globules of vapor with 
which the atmosphere is charged. When these ciiclcB are small 
and clearly marked, it is because the atmosphere is overcharged 
with moisture ; hence, there is truth in the common remark, that 
''a dense halo portends rain." 

XIII. Mock-suns (Parhelia,) and Mock-moons (Paraselente,) 
are quite common in the Arctic regions, where minute crystals 
of ice and snow float in the air, and reflect the image of the sun 
and moon. Captain Parry, during his winter sojourn at Melville 
Island, saw one that continued from noon till six o'clock iu the 
evening. 

XIV. In certain conditions of the atmosphere, strange illu- 
sions occur with regard to objects upon the surface of the earth. 

The miragt (deluaiTe appearancs of water,] eominoii in the plains of Asia 
and Africa, on the edge of the horizon, is a well-knowD instance. When 
the weather \a calm, tind the groand \» highly heated, the landscape at a 
distaoce assumes the appearance of a pure transparent lake. So perfect is 
the illusion, that the trareller, oppressed with heat and thirst, ia deceived 
into the hope of speedy refrashmant. 

3 his work apon the Mediter- 
as so perfect, that it was with 
difficulty I could persuade my companion, whose extreme thirst made him 
long to reach the water, that the supposed lake was reoeding from us as we 
advanced ; until our amueed Arab guides pointed to anothei Sarib formed 
in the space over which we had ridden." 

SarAb (rapor of the desert,] is the Arabic term for what we call mirage. 
With the Araliians it is a common emblem of deceit Mahomet snys : " The 
ictiona of the unbelievera are like the SarAb of the plain ; he who is thirsty 
>akes it for watm, and finds it to be nothing." 

This phenomenon is caused by the differeuce in density of the layers of 
air near tbc ground, by which the rays of the sun are unequally refracted. 
When the sun has heated the sandy pluna, and, by radiation, the air above 
vheu, the clear blue aky is re&ected, and appears like an extenaiie sheet of 
water, in which the eminences and objects around seem inverted. 

XV. The most remarkable effect of irregular refraction re- 
:orded, ia the celebrated Fata Morgana of the Straits of Messina. 

It is said to occur in calm, sultry weather, when the tides are at their 
nighest At such ^mes, mul^plied images of all the objects existing on the 
nro lines of coast — as castles, arches, towers, houses, trees, animnis, and 
mountains — are presented in the air with wonderful precision and magni- 
4cence. 

XVI. Strange figures in the air, which were once regarded as 
real supernatural beings, are produced by natural objects, en- 
larged and distorted by peculiar reflection. The vision of troops 
of horses and armies, marching and counter-marching in cloud- 
land, has been caused by some animals pasturing on an opposite 
height, or travellers quietly pursuing their journey. 

As two travellers were standing on the summit of Ben Lomond, in Scot- 
land, watching the sun set in the west, the attention of one of the party was 
arrested by the appearance of two gigantic figures pictured on a cloud in the 
east, apparently standing on an enormous pedestal. He pointed out the 
phenomenon to his companion, and immediately one of the figures was 
observed to strilie the other on the shoulder, and point towards them. They 
waved their hats, and the shadowy figures made a similar movement, faith- 
fully imitating every gesture. The spectacle continued about & quarter 
of an bout. 

What are Haloi F — Bj what otbcr nunci no tha; known T — Where are Uock-iuna 
and Mook-maoDB most common? — What is nndfntood b; Hirag«? — Bepsat Admiral 
Bajth's dMoriptioD of the deluaioa.— What li tho Arabia t«rm for Hinge r 



XVII. When the state of the air is favorable to extraordinary 
refraction, the distance to which the spectator maysce is greatly 
enlarged, and objects are magnified as if seen through a telescope. 

Mountains, unseen before, are brought within the range of visibility ; and 
low coasts assume a bold and precipitous outline. The chain of the Hima- 
laya has been transiently beheld from a point in the plains of Bengal, from 
which it had never been seen before. 

XVIII. In the Polar regions, it is very common for extraor- 
dinary and unequal refraction to play fantastic tricks with ter- 
restrial objects. 

Captain Scoresby gives the following details: — "June 19, 1822, the sun 
WHS very hot, and the coast suddenly appeared to como fourteen or eighteen 
miles nearer. Above distant ships their own imago was seen inverted and 
magnified ; in some cases, it was very high above the ship, and then it was 
always smoller than the original. The image of a ship that was itself below 
the horizon, was seen for several minutes. A ship was even surmounted by 
two ships, one in the right position, the other inverted, ^me days later, 
the most curious phenomenon woe to see the inverted and perfectly distinct 
image of a ship that was below oar horison. We bad before observed similar 
appearances ; but the peculiarity of this was the distinctness of the image, 
and the great distance of the ship it represented. Its outline was so well 
marked, that on looking at this imnge through a telescope, I distinguished 
the details of the rigging, and recognised it as my father's ship. When w« 
afterwards compared our log-lMtoks, we saw that we were then thirty mile* 
apart, Ux beyond the limits of distinct vision." 



XIX. The Ignis Fatuus, or Will-o'-the-wisp, is a wandering 
meteor, peculiar to places where putrefaction and decomposition 
are going on. It appears in battle-fields and marsh lands, with 
a flickering, unsteady motion, a few feet above the ground, and 
speedily vanishing. It is thought to be caused by gases arising 
from decayed animal or vegetable matter. 

Dcscribo tho Fata MorEiina. — flivo illualrations ot the effect of Mirage in variom 
parU or Ibo world. — Btpeat Caption Scoreabj's description of the spectado seen bj 
himin the Polar regions. —What is the Ignis Fatuuj7 — By what ii it oansed? 
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ORGANIC LIFE. 
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The entire number of different speciee of plants knoirn to botanista 
exceeds one hundred thousand; and aa large regions of the earth have not 
yet been explored, the whole number upon the globe is undoubtedly much 

The number of tpecies decreaaea from the Equator towarda the Polea. 
Thns, in Spitxbergeu, the botanists compote that there are not abOTO thirty 



The Phcettogamoua plants comprUe two diriwona; the Endogenoua (!■>• 

creasing from within), and Exogenona (increasing from without). Endoge- 
nous plants have atema inereaaing from within, as the numerous grasses, 
liliea, aud the palm fiimil;. Indian corn and the augar-oane are Endogo- 
nona planta. Exogenoua planta increase hy coatings from without, aa trees, 
where the growth of each yenr forms a circle of wood around the pith or 



Uadsrwbat thraa diTisiona msjthe inbjeet of Organic Lift be eoDiidersd? — Of what Into wbat two great elssass are vcgclabls rorms diridedF — What it Crjptogamont 
ioei BotaDical Qeograph; Inst? — What is the entirs known number of plants? plaaleP — PbienogBmoaa planta F — now are tbo latter divided ? — Deasrilie eacb of (hem. 
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MDtn of the stem. Tbia cIsbb is the most perfect in its organiiation, and 
b; &r the most Dumeroue — inoludiug the trees of the forest, &tid most flow- 
ering afaraba aod herbs. 

m. The Ezogens furnish examples of gigiuitic size and great 
age. The Adansonia, or Baobab, of Senegal, Africa, though 
attaining no great height, rarely more than fifty feet, baa a trunk 
Bometimes tbirty-four feet in diameter. The mammoth trees of 
California, eighty or ninety in number, occupy a solitary district 
oontuning an area of about 200 acres. Some of them are more 
than 800 feet high, and 100 feet in circmnference. Twenty-one 
feet in height of tbe bark from the lower part of the trunk of 

i\na t\f flmaii Viniu troAfl vfls ftrpflncrpil iti ita nftt.nrB.1 fnrm in Run 



IV. Vegetation is most luxuriant in tropical countries. There 
an abundance of moisture combines with light and beat to pro* 
duce trees of an enormous size, flowers of tbe most brilliant colors, 
and climbing plants in great number and variety ; all of which 
combined present so dense a mass of vegetation as to be almost 
impenetrable, even to the explorer who advances with axe in hand. 



Tbe Fan Paltn, an Ea«t India apecies, has learea in the form of an 
umbrella, eighteen feet across. Humboldt describes a plant growing on the 
banks of tbe Rirer Mngdalena, the hel me (^shaped flowera of which are of 
such dimensions as to serve the children for hate. Tbe magD'Acent lilj, 
Victoria Eegia, a uatiTe of Quinna, and successfully oultivated in bot-housea 
in the United States, has leaTes from five to six feet, and a flower flfteen 
inches in diameter. These are specimens of tbe vegetation of tbe Torrid Zone 

V. Proceeding from the Equator, tropical plants disappear 
and new forms of vegetation mark the change from a hot to a 
temperate climate. Bright green meadows, abounding with 
tender herbs, succeed to the tall rigid grasses which form tbe im- 
penetrable jungle. Instead of the towering ever-green forests, 
trees which cast their leaves in winter, as the oak, maple, and 
beech, appear. Here the cereal grains and tbe vine come to 
their highest perfection. 

The Tine is less affected by a cold winter than bj a cool aumroer. In 
Europe, the northern limit of its successful cultivation on the west coast of 
France is Lutitade 47° 30^; but in Germanj, where tbe aummera are warm, 
and the wintera colder than on the coaat of France, It ia cnltirated aa ita 
north as Lat. 52° 3(K. In the United States, the aoutbera limit of ite aao- 
cossful cultivation is Lak 32°; tho northern, on the Atlantic coaat, Lat 42°; 
on the Pacific. Lat. 46°. 

VI. Receding further from tbe Equator, magnificent forests 
of the fir and pine tribe prevail : as in Canada, the northern part 
of the United States, Central Russia, and the countries bordering 
on the southern shores of tbe Baltic. Some of the grains cannot 
be cultivated there, and several trees common to the Temperate 
Zone are no longer found. Gradually, as higher latitudes are 
approached, the trees dwindle to mere dwarfs, and finally all 
wooded vegetation disappears. 



Tbe northern limitof tbe forests is alio 
of tbe Eastern Continent, and extending ii 



I running along tbe extreme noi'iii 
the Western, from Hudson's Bay, 
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Lat. 60°, U. Behrlng's Strut, croflaing the Mackentie Kiver at Lat 68°. The 
dtrarf birch, B mere bush, is tbe last tree found on drawing near the eternal 
■now of the North Pale. Near Hammerfest, Lat. 70° 4(y, the most tuirthem 
town in Europe, it grows in sheltered hollows between the mountAins, to 
about the height of a man ; and its hrnnches. trailing on tbe ground, form a 
shelter for tlie ptarmigan, a bird of the grouae fomilj, which inhabits the 
moat northern diatricts. 

yil. In the Polar Zones, some low flowering annnala, as Bazi- 
frages, gentians, and cluck-weods, flourish during the brief but 
hot Bummer ; a few perennials, never rising higher than four or 
five inches from the ground, also accommodate themselves to this 
rigorous climate. At last, no development of vegetable life is 
seen, except lichens and the microscopic forms that cover the snow. 

The extreme northern regions of America produce a species of lichen, to 
which the name of tripe de rocht has been given. This lichen is much 
esteemed hj the Canadian hunters and vojageura as an article of food. 
Vnrious species of fungi, which are bigblj injurious, if not absolutely poi- 
sonous, in temperate regions, appear to lose their pernicious qualities in 
cold climates, where thej are even eagerlj sought as articlea of food. 

VIII. Thus distinct vegetable regions are observed from the 
Equator to the Poles, deflned by the Isothermal lines, and not 
by the parallels of Latitude. Similar changes mark the ascent 
above the level of the sea, the height of the elevation correspond- 
ing to distance from the Equator, in its effects upon vegetation. 

This change of vegetation is most strilcinglj exhibited b; isolated moun- 
tains. The Peak of Teneriffe, Lat. 28°, is on example. This mountain is 
divided by Von Buch into fire botanical districts : — 

1. The region from the Uod of the tea (o oirijjAf o/ 1248 /«(.— Here Palm 
trees, the sugar-cane, the banana, and other plants similar tc those of tho 
fertile level districts of tbe some latitude in Africa, are found. 

2. The region from the height of 1248 to 2748 feet. — Here grow tbe rine, 
wheat, olive, and tbe fruit trees of Europe. 

3. From 2748 to4350/«/.— This is known as the region of laurels. Man; 
evergreens and a species of oak characterize its vegetation. 

4. From 4350 to G270/ee/.— This is the region of pines. The vegetation 
is similar to that of the regions near the northern limit of trees. 

5. From 6270 to Wfidl feet. — Here are found a species of broom, and some 
low flowering plants, which furnish food to the goats that run wild on the 
mountnin. Above this elevation there are only a few lichens and mosses, 
and the summit is entirely destitute of vegetation. 

IX. All plants appear to have been created in certain specific 
localities ; from which thej have been diS'used by tbe action of 
nature, or transported by man to regions remote from their 
original station. 

Some plants appear to be confined to their original locality, which is often 
a very limited area. Thaa, the Cedar of Lebanon, of sacred fame, appears 
to be restricted in its growth to the mountains of Syria. The beautiful 
flower, DUa Grandifiora, is limited to a spot on tht Table Mountain, in 
South Africa. A species of Maijorum was discoTered ia 1700, on a rock in 
the little island of Amo^o, one of the Grecian Archipelago. It was observed 
eighty years afterwards on tbe same rock, but has never been found elsewhere. 

Some plants are confined entirely to one continent. Thus, there ore 
npwards of 300 species of heath spread over the Eastern ContinaDt, from tbe 
Cape of Qood Hope to a high northern latitude ; while tha Western does not 
produce a single native specimen. The New World contains many fiimiliea, 
the Cactus, for example, which are not fouod in nature in the Old. 

The principal natural agents in the diffusion of plants are tbe winds, the 
currents of the ocean, rivers, and many animals. Seeds are borne by these 
agents from their natural locality to other eections of the globe, vrbere tbe 
plant takes root, and becomes established in regions sometimes thousands 
of mites from its iiiiluc bume. 

What is tha norlbera limit of roreita r — SUte Ibe ctinruUT of th< TCgelalion of the 
PolATZonet.-— Wbat obangei muk lbs ucent ubore tba level of tbe aes7— What an) 
tbe principal Dstural ngents in Ibe diffusion of ptutili? 



X. Providence has so endowed those plants which are of most 
value to man as articles of food or of luxury, that their cultiva- 
tion in various climates and on difierent soils may be widely ex- 
tended. Such plants have been transported by man to regions 
very distant from those in which they were originally found. 

Wheat, rye, oats, and rice were brought from the Old World to tho 
New. Most of the finer fruit trees, as the apple, pear, peach, fig, cherry, 
and orange, were introduced into Europe from Western Asia by the Romans, 
whence they have been brought to the United States. A variety of the 
plum (the damson or damascene,) was obtained from tbe vicioity of Dama«- 
cos. The name of the damask rose indicates the importation of that beautiful 
flower from the same quarter. 

In return for these gifts, the New World bos supplied the Old with tobaooo, 
Indian corn, and tbe potato ; the two latter of which now furnish sustenance 
to many millions of human beings. 

XI. The principal food-plants of the Torrid and Hot Zones 
are Rice, Sananas, Bread-fruit, Dates, Cocoa-nuts, Yams, Cas- 
sava, and Sago. 

I. Rice is the chief food of perhaps one-third of the human race ; and 
requiring for its successful cultivation a considerable amount of heat and 
abundance of moisture, is principally produced within tbe Tropics. It is 
extensively cultivated, however, in countries beyond the Tropics. Its native 
country is unknown, but was probably Southern Asia. It was introduced 
into America by Columbus in 1493. In soch estimation is this grain held iu 
Asiatic countries, that on some of tbe natives of India being told none wot 
produced in Great Britain, they spoke of tbe inhabitants oa objects of pity, 
wondering how they could possibly exist without lioe. 



Banana Tree*. 

2. Bananas and Plantains are now cultivated in the tropical regions of 
both hemispheres. There are many varieties of these plants, requiring 
different degrees of temperature for ripening their fruit. Ilumboldt esti- 
mated that a given space of ground, planted with the banana, would yield 
one hundred and thirty-throe times as much nutriUve substance as a similar 
extent of wheat. 
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S. Tfaa Bread-rruU tree grovs to the height of fort; feei It baa leavea 
renembling those of the fig, and bears large fruit, which, when cooked, ia 
iaid to taste like wheaten bread. This tree jielda fresh frait for eight or nine 
muDths in the jear, and doriog the rest of the time, the fruit ia prepared lilce 
dough, and bread baked from it ia eaten. It is estimated that threo treea are 
sufficient to feed one huntan being. This tree does Dot appear to thriie 
beyond the Tropica, nor where there is a difference of more than 10° or 12° 
between the temperature of the aummer and the winter. 




Ths Date-Fftlm Tree. 

4. Dates. — The fruit of the Dnte-palm is the most important article of food 
in most parts of Northern Africa. The tree is a ni»tive of this region, and 
grows in siich abundance between the Atlaa range and the Great Desert, 
that the Arabs name the country Seted-tl-Jerid (land of dates). Dates are 
eultivated to some eitent in the Warm Zone of Southern Europe and South- 
western Asia, though they are principally produced in the Hot Zone. 

5. Cocoa Kuta. — The Cocoa-nut palm, which produces this well-known 
rruil, is abundant in the West Indies and the tropical islands of the Indian 
and Pacifio Oceana. The trunk of this tree furnishes wood ; the fruit yields 
the kernel, oil, and milk ; the shell is uxed for household utensils ; cloth la 
manufactured from the fibres which surround the shell; and houses are 

thatched with the leaves. Both the date and cocoo-nut palm trees grow in 

Florida; neither uf thcni, however, hearing fruit. 

6. Tami. — These roots resemble the potato, and are cultivated in a similar 
manner. They are sometimes of immense size, growing to the length of 
two or three feet, and often weighing thirty pounds. They are much used 
for food in Africa, and in the East and Webt Indies. 

7. CaBMM.— The meal prepared by waahing and bruising the root of the 
Mandioc, a shrub which grows in Brazil, Congo, and Guinea, is called Cas- 
sava, and is much used in those countries for food. In its natural state 
thia plant is poisonous, hut ita deleterious qualities disappear with heat. 
Tapioca is prepared from Cassava. 

8. S^ifo is the pith of several apeciea of palm trees, which form entire 
furcBts in mnny of the Spice Islands, The ease with which the natives may 
BU]ipIy Ihcmaelves with food, where Sago grows wild in the woods, is thus 
■tated' in Schouw's "Earth, Plants, and Man":— "When the native has 

Where Aoe» (he Bre«d-fruil tree grow ? -- Deaetibe it. — What naraa ii giren to Ihe 
eoonlry lauih of (he Alias Mountsioj ?— Why ?— State the asea totrliieh tho CocoB-nnt 
tTM i> applied?— What are Yams ?— What \t Catsarn 7— RewJat Schouw's itntemenl. 



satisfied himself, by boring a bole in the trunk, that the pitb is ripe, the 
trunk is cut down and divided into several pieces; the pith ia scraped out, 
mixed with water, and strained — and there is Sago-meal perfectly ready 
for use. A tree commonly yields 300 pounds, and may afford 500 or COO 
pounds. Thus, a man goes into the woods and cuts hie bread, as we hew 
our firewood." 

XII. The principal food-plants of the Warm and Temperate 
Zones are Wheat, Rye, Oate, Barlej, and Potatoes. Indian 
Com is aD important bread-plant of these Zones, but is also cul- 
tivated in tropical regions. 

1. Wheat is cultivated throughout the greater part of the Warm and Tem- 
perate Zones. We have no certain knowledge of its native country, bat it 
is generally supposed to have been Tartary or Persia. The first wheat sown 
in North America consisted of a few grains accidentally found by a slave 
of Cortez, among the rice taken for the support of the army. 

2. Rye, Barley, and OaU have a further nortbem limit, and endure a more 
rigorous climate than wheat. Barley is found as far north in Lapland as 
Lat 70°. Oats was formerly thn principal grain of Northern Europe. At 
a later period, rye displaced it. Now, wheat is rapidly taking the place of 
rye; and wheaten bread, formerly regarded aa a luxury, and seen only upon 
the tables of the rich, ia a common article of food for other clnsaes. 

3. PotalotM. — The potato is supposed to be a native plant of Pern and 
Chili, wbere it still exists in a wild state. Ita culture now extends, accord- 
ing to Humboldt, from the extremity of Africa to Lapland. In the Hot and 
Torrid Zones, however, like other plants peculiar to the temperate regions, 
it is only found at an elevation where the climate corresponds with that of 
the Temperate Zones. It has a, more northern limit than barley, being 
cultivated in Iceland, where no grains are grown. 

A. Indian Corn (also called ^uize,] is principnllj cultivated in the Tem- 
perate and Warm Zones, but it is grown in the tropical regions. Like 
the potato, it is a native plant of America; and, like that also, it has been 
widely diffused throughout the different parts of the earth. In South Ame- 
rica it was grown, though with great difficulty, around the Inca's Temple 
of the Sun, on an island in Lake Titicaca, 12,705 feet above the level of the 
sea, to furnish a sacrifice to the Sun-god, and that the corn grown there 
might be distributed Ihrougbant tbc nation ; a single kernel raised near the 
temple being regarded as a noble and fortune-bringing object. 

XIII. The climate of some large tracts of land upon the globe 
is such that no bread-plants can be cultivated. In these coun- 
tries, bread must be obtained from more favored lands, or animal 
food substituted. Thus, dried fish forms the chief substitute for 
bread among the inhabitants of the northern parts of Siberia 
and America. 

If wB imagine a line drawn, separating these regions from the bread 
countries, it may be called tho "Bread line." It is represented on the map 
(page 64), and corresponds very nearly with the Isotherm of 32°. 

Labradnr, Iceland, and Greenland, have no bread-plants ; and in the Faroe 
Islands there is only an inconsiderable cultivation of barley. 

XIV. In some of the bread countries, where the population is 
dense, tho failure of the crop of a particular plant is the cause 
of famine. Thus, in India, a scanty rice crop is the occasion of 
great distress, and its failure causes universal famine. Tho 
failure of tho potato crop in Ireland, in 1847, caused a frightful 
destruction of human life. 

In many of the bread countries, where the soil is fertile, the climate 
favorable, and the population comparatively sparse, a large surplus of grain is 
collected, which is sentto regions lees favored in this respect, nnd containing 
a more dense population. Thus, China receives rice from India ; the United 
Stiites exports wheat, com, and rice to Europe and Soulh America ; and the 
countries upon the Baltic and Black Seas send wheat to Norway, Great 
Britain, and France. 
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XV. The plants of most value to man, as furnishing mate- 
rials for clothing, are Cotton, Hemp, and Flax. 

1. Cotton, — India is probably the native country of the cotton plant, 
though it is now most extensively cultivated in the southern part of the 
United States. It has been grown to some extent in Southern Europe, and 
is an important article of culture in tropical South America, the West Indies, 
Mexico, Egypt, and Southern Asia. The value of the cotton exported from 
the United States for the year ending June 30, 1857, exceeded one hundred 
and thirty millions of dollars. 

2. Hemp and Flax are productions of the Temperate Zone, and are exten- 
sively cultivated in the United States, Great Britain, the countries south of 
the Baltic, and on the great plains of Russia. 

What plants are of most valae to man for clothing? — Where is Cotton most cultivated? 
—What was the value of thnt exporteil in 1851 ?— Where are Hemp and Flnx cultivated ? 



XVI. The Tea plant. Sugar-cane, Coffee, and Cocoa trees are 

principally cultivated in the Hot Zone. 

1. Tea, — The tea shrub is an evergreen plant, found in China and Upper 
Assam. It is cultivated to some extent in other parts of the world, but 
the tea used in this country is brought from China. If left to itself, the 
plant may attain a height of ten or twelve feet ; but, in cultivation, it is not 
permitted to grow higher than five or six feet Its leaves may be used after 
the third year of its growth , but in order to secure a good crop, the plant 
is usually replaced at the end of the seventh year. The limit of its profitable 
cultivation in China may be considered the parallel of 25° on the south, 33° 
on the north, and Thibet on the west. Tea was first introduced into England 
about the year 1660. In 1664, the East India Company presented the King 

What Zone produces Te^, Sugar, Coffee, and Cocoa? — In what countries is Tea iudi- 
genon«? — Ptnte the limits of its puccessful cultivation in China. 
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of EDgland. Charles II., vUb twu pounds of tea ; and in 1667, a ihip recoWed 
orders to bring borne 100 pounds. Tbe value of tbe tea imported into the 
United States for the jrar ending June 30, 1854, vas nearly seven millians 
of dollars. 

Id China and Japan, tea, in the truest sense of tbe word, is a national 
beverage, and bas be«n so for at least a tboasand jears. It is nsed by all, 
from tbe Emperor to the common people, taken without sugar or mitk, at all 
meals, and at all hours of the da;. 

Xati, or Paraguay tea, is the dried leaf of an evergreen tree wbicfa grows 
in great abundance in the dense forests of the nortbern and eastern pro- 
vinces of Paraguay. It is extensively used in tbe aoutbcm and eaatem 
countries of South America. 



A Sugar Planutiuo. 

2. Sugar Cane is grown beyond the limits of the Torrid Zone, though it ia 
properly a tropical planL It is cultivnted most extensively in the Southern 
United States, the West Indies, Braxil, Mauritius. Bourbon, tbe Sunda and 
Philippine Islands, and British India. The plant was found wild in several 
parts of America, and also in many of the islands of the Pacific Ocean. 
Sugar bos been known in India from vory early times ; but it was used by 
tbe Groclie and Komans only as a medicine, and estaenied a great rarity. 

3. Coffee.— 1)16 coffee tree is a native of the highlands of Southern Abya- 
tinia, whence it was taken to Southern Arabia in the fifteenth century. It 
li;iB been intrnductd, and la now extensively cultivated in Brazil, Java, 
Ceylon, the West Indies, and other tropical regions. It may be raieeU 
Bs far north as latitude 36°, where the mean temperature is about 70°. In 
Arabia and Java, where the best coffee is produced, the plant is a tree fifteen 
or twenty feet in height; in the West Indies, it ia cut down from tbe tup 
that it may spread and bear more fruit It is an evergreen tree, and when 
in blossom, its while and sweet-scented flowers resemble a plant covered 

with SDOW. 

Tbe use of coffee became general in Egypt about the timeof the discovery 
of America by Columbus. In 1511, tbe Governor of Mecca prohibited it, 
Ml the ground that it was injurious to health ; but his decision was over- 
ruled by the Sultan at Cairo, who was himself a cofi'eeMlrinker. Twenty 
years after, a lealot of Cairo preached against coffee-drinking, and so vio- 
lently enraged his hearers, that they collected in a mob, and destroyed the 
coffee-houHes. So serious, indeed, became tbe excitement, that tbe Cliiof 
Judge called together the wise men of tbe city, who deciding that it wjlr 
both allowable and useful, it was again established in public favor. It 
was first introduced into England in 1052. The first cofiee-bouse in Paris 
was established in 1G72. 

4. Cocoo.— The cocoa tree h a native of America, but has been transported 
to other parts of the world, and is now successfully cultivated in Tropical 
America, India, Japan, and tbe islands of the Indian Ocean. Chocolate ib 
prepared from Cocoa. 



XVII. The spices in common use in the various countries of 
the globe, as Pepper, Cinnamon, Cloves, Nutmegs, and Vanilla, 
are principally produced in the Torrid Zone. 

1. Fepper. — The pepper plant is a climbing shrub, producing reddish -brown 
berries, each of which contains one seed. These berries, dried, constitute 
tbe black pepper of oommerce. They are usually gathered twice a year, 
commencing with the third year of the growth of tbe shrub, and continuing 
till about the twentieth year, when the plant becomes nseless. Tbe shrub 
was found wild on tbe Malabar coast of Ilindoostan, and is cultivated there, 
in Sumatra, Siam, and Malacca. 

Cayenne pepper is principally produced in Guiana, in South Amerioa, but 
it is also cultivated in the tropical regions of tbe Eastern Continent. 

2. Cinnamon. — The cinnnmnn of commerce is tbe inner bark of a tree, 
growing chiefly in Ceylon, of which island it is probably a native. 

3. Cloves. — Cloves are the dried bods of a small evergreen tree, thirty or 
forty feet high, which is cnltivated almost exclusively on the little island of 
Amboyna, one of the Spice Islands. 

4. NutmegM are the seeds of a tree thirty feet high, now grown chiefly on 
the Banda Islands. Tbe covering of the nutmeg is the mace of commerce. 

5. VaniSa. — This well-known aromatic is prodnoed in Mexico, Central 
America, and Brazil. 

XVIII. The principal narcotics nsed in different parts of the 
earth are Tobacco, Opium, and the Betel. 

1. Tbfiocco was found by the Spaniards in America when tbey landed. 
It was introduced into Europe in 1559, by being transported to Lisbon as a 
medicinal herb. Through Sir Walter Raleigh, (who brought it to England 
in 1586,} and other young men of fashion, the custom of smoking spread 
rapidly through England, Holland, Spain,, France, and Italy, to Turkey, 
Persia, India, and even to China and Japan. In 1619, the British King, 
James I., wrote a book against its u»e ; and in some countries, laws were 
passed, prohibiting its culture. These attacks, however, did not prevent its 
continued and increased use. Cuba, Mexico, Braiil, parts of tbe United 
Slates, and somesectionsof Europe and Asia, constitute the principal sources 
of its production. 

2. Opium is prepared from a species of poppy, and is very extensively used 
in China and Turkey as a narcotic. 

3. The Betel plant is a climbing shrub which grows in Hindoostan and 
the islands of the Indian Ocean. Tbe leaves are chewed io combination 
with the Areca nut, and the custom of so using them is as prevalent as a 
similar use of tobacco in the United States. 

XIX. Recapitulation. — It thua appears that vegetation is 
most luxuriant at the level of the eea, in the tropical regions ; 
and that similar changes in its character are observed receding 
from the Equator, and ascending above the general surface. It 
appears, also, that while some plants are confined to narrow 
limits, others, including the greater part of those which are of 
most importance to man, are susceptible of being widely diffused. 
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CHAPTER II. 
. ZOOLOGICAL GEOGKAPHY. 

I. ZooLoaiCAL Gboqrapht treats of the different divisioiiB of 
the animal kingdom, and their geographical distribution. 

II. Following the clasBification of the learned French naturalist, 
Baron Cuvier, the animals upon the globe may be considered as 
compriBing four principal divisions — variouslj enbdirided into 
claasea, orders, families, species, and varieties. 

DiTisioia 1. — Vertebraled AnimaU. — This diiiaion includes all aninials 
which have an iDlernal sbelelon joined to a back-bone. It comprises 
four classes : — I. Mammalia (animals which produce their young alive, nnd 
for a time snckle them, u the cat, dog, lion, At).). 2. Birds. 3. Reptiles, 
and 4. Fisbea. 

DiTiaioM 2. — XoUtueottt AnimaU. — Animals of a soft texture, and having 
no skeleton ; generally famished with a stony covering or shell : aa the oyster, 
snail, and mussel. 

Division 3- — ArticulaUd AnimaU. — Animals consisting of a number of 
joints or rings, soft or hard, supplying the place of a skeleton: as the lobster, 
worms, spiders, and insects. 

Division 4. — Radiated Animals.~~Sa called because in many coses their 
organs are arranged like rays proceedingfromaceDtre; also called ZbojiAy/u, 
or plant animals, from the resemblance of some species to plants. The coral 
insect and microscopic animnis belong to this division. 

III. Animals, as veil as plants, appear to have been originally 
created in certniu specific localities, from which they Lave been 
to some extent dispersed according to their power of locomotion, 
their ability to endure change of climate, and to procure proper 
food, and the absence of other obstacles to their migration. 

Some animals appear to be limited strictly to their original locality. Thus, 
the Kangaroo is confined to the islands of Australasia; the Grizzly Benr to 
the mountains in the uortb-westem part of the United States; and the far- 
famed Bird of Paradise to New Guinea and the adjacent islands. 

The winds and currents have often been the means of widely dispersing some 
animals. Thus, insects and birds have been transported by the winds from 
the continents to adjoining islands. The White Bear has repeatedly made 
the passage from Greenland to Iceland on drifting ice. Wolves and foxes 
have often been seen on great cakes of ice far out at sea, and thus probably 
have fVequontly been transported from .one land to another. Alive Boa 
Constrictor, coiled round the trunk of a cedar tree, was found on the shores 
of the island of St. Vincent, one of the West Indies. The monster had pro- 
bably been washed out by the flood of one of the great South American rivers, 
and borne thither by the foroe of the ourrents. 

Man has largely contributed, voluntarily and involuntarily, to the dis- 
persion of animals. They have spread domestic species throughout the 
civili;ted world, planting them on lonely islands aa a sonrce of snpply to 
future visitors. With them, also, some of the most troublesome animals, oa 
nts and mice, common in merchant-ships, have been transported to the 
remote blands of Oceanica. 

Han has also greatly restricted the range of many animals, especially 
those of a dangerous or savage nature. Thus, buffaloes once inhabited 
North Carolina, but they have retreated westward before the settler, and 
are newfound only on the plains east of the Rocky Mountains. Wolves and 
hears, not many yean since, were numerous in New England and in New 
ITork : now they are very rarely found in those States. The Auroch, the 
wild ox of Europe, a very savage animal, of which a few still linger in the 
forests of Poland, formerly roamed in great numbers through Central Eurupe. 

or what doei ZoolDgical Qcogrnpbj troBtr^Nsme Ifae foor divMont of the snlmo] 
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IV. The Mammalia are the most perfect of the animal cre- 
ation. They differ greatly in appearance and habits, but corre- 
spond in the one particular of suckling their yoang. They are 
^vided into the following orders: — 

1. Quadrvmana (foor-handed), monkey, ape. 

2. Camioora (flesh-eaters), bear, cat, dog. 

3. Maraupialia (pouched), opossum, kangaroo. 

4. Rodentia (gnawers), beaver, squirrel, rat. 

5. Edentata (toothless), sloth, armadillo. 

6. Pachydermata (thick-skinned), elephant, horse, hog. 

7. Rvminantia (chewing tbe cud), camel, ox, sheep. 

8. Marine Mammalia — whale, dolphin, seal. 

1. Quadrumana. — No animals of this order are found on the 
Western Continent, north of Central America; and none in 
Europe, except upon the rock of Gibraltar — whose inacces' 
Bible heights have been long occupied by a race of monkeys, 
identical with the Barbary ape. In the New World, their range 
extends from Central America to the Pampas of Buenos Ayres ; 
in the Old World, they inhabit all of Africa, the southern part 
of Asia, and the islands of the Indian Archipelago. 

There are 170 different species of the monkey tribe, 91 of which belong to 
America. Tbe American species are very different from those of tbe Old 
World ; they bear much less resemblonoe to man, and are more gentle and 
lively. They are most numerous in the forests of Brazil and Ouiana. 

The ape and baboon are confined to the Old World. The ourang-ontang, 
the name signifying in the Malay language, " wild man of the woods," inha- 
bits Malacca, Cochin-China, and Borneo. The cbimponiee, which inhabits 
Western Africa, has the nearest resemblance to man of any animal. They 
live in troops, construct huts of branches of trees, and arm themselves with 
stones and clubs for defence against man and elephants. In a domestic 
state they are very docile, and readily learn to walk, sit, and eat like men. 



2. Camivora. — Garnivorous animals include all the land mam- 
malia which feed on other animals. The order numbers 514 spe- 
cies, and is subdivided into four principal families, namely: 
I. Cheiroptera (animals with winged arms). II. Ingectivora (ani-' 
mala that feed on insects). III. Digitigrada (animals which walk 
on their toes). IV. Plantigrada (animals which walk on the 
entire soles of their feet). Carnivorous animals are spread over 
the entire globe, their food existing in all sections. Many spe- 
cies are, however, confined to a very contracted area. 
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Some apecioa of bfttt, which belong to tha famil; Cheiroplera, ue widely 
dint ribu ted ; ranging in the Old World from the Arctic Circle to the eouthem 
extremity of Aiutraliii, and extending aver almoet the entire Western Con- 
tinent. Tbe; are nocturnal animals, and in temperate climates pass the 
winter id a torpid state. The moat remarkable gpeciea of this family, in the 
New World, is the Tampire bat of South America, which, feeding entirely 
on the blood of other animals, attacks all kiuds of quadrupeds, and BTen 
baman beings. 

A species, popularly known as " flying cats," belongs to this family, and 
abounds in the Molucca and adjoining islands. These singular creatures 
are a^Hiut the site of a fall-grown cat During the day, they are found sus- 
pended from the branches of trees ; and in the night, they fly about, uttei^ 
ing a loud cry like that of a goose. To preserve fruit from their attacks, it is 
}ver it witb a net. 



Of animals belonging to the ikmily Planiigrada, the most important is the 
bear tribe. The grittly bear, the most formidable species, is found only in 
the re^on of the Bocky Mountains of North America. The American black 
bear inhabits all the wooded districts from tbe Quif of Mexico to the Arctio 
Ocean, and from the Atlantic to tbe Pacific. Tbe polar bear, so n Aed for iti 



The animals of the family haectivoni, as the name implies, are appointed 
to keep in check the OTerwbcIming increase of the insect world. The largest 
one of them is the hedge-hog, which Utcs in Europe and Asia. 

Of the numerous Tarielios of tbe family Digiligrada, two merit especial 
notice, vii., tho cat and the dog. 

The cat tribe, in somo one of its species, is a natire of all parts of 
the world, except Australia, the Philippine Islands, Japan, and the islands 
of the Pacific Ocean. The only representatives in Europe, in a wild state, 
are the tat and lynx. The puma, or cougar, known as the American lion, 
and the jaguar, are peculiar to America. The tropical regions of the Old 
World contain the most numerous anirnnis of this tribe. The lion, the most 
powerful of the beasts of prey, is confined to Africa and tbe southern parte 
of Asia ; the tiger, tbe scourge of (he East Indies, and the most cruel of 
qnodrupeds, inhabits Soathem Asia, and tho adjoining islands ; and tbe 
leopard and panther, two closely-related animals, are widely spread over 
Africa, the hottest regions of Asia, and are also found in the islands of 
the Indian Archipelago. 

The domestic dog, of which there are many specieii, has attended man in 
all regions and in all climates, and has everywhere been his faithful com- 
panion and friend. There are two instances of the existence of wild dogs: 
the dhole of India, and tbe dingo of Australia. 

The principal wild animals of (he dog tribe are jackals, wolves, and foxes. 
The jackal, tbe characteristic dog of Africa, ranges from India and (ha 
Caspian Sea, as far south as Guinea. Xbey are very numerous in Northern 

The wolf has a wider range. In America, wolves are found from the Arctio 
Circle to near the Isthmus of Panama. In the Old World, from the same 
northern limit to Arabia and India; and from Spain, on the west, to the 
eastern shores of (be continent: not occurring, however, in India beyond 
tha Ganges. 

But of all nnimalsof the canine Iribe, excepting the domestic dog, the fox is 
the most extensively diffused. It is f<iund throughout the greater part of 
America, Europe, Asia, and Africa. The red fui inhnbiU the wood-lands 
of North America ; the black fox, tbe Siberian forests ; and the white fox, 
tbe polar regions, coming down fur food, in mid-winter, on tbe American 
Continent, to near the parallel of 50°. 

Hyenas, martens, and otters represent other tribes of the family Digiti- 
grada. The spotted bycna is limited to Africa ; the striped byena is found 
throughout Africa, and in the southern countries of Asia. These snarling, 
disgosting creatures are chiefly nocturnal animals, inhabiting cavoms, and 
sabsisting on dead bodies. 

The more important species of the marten tribe, the ermine and sable, 
Talnable on account of their furs, have their province in the polar regions 
of tfao two qpotinenta. Two species of sea otter, the most valuable of fur- 
benring animals, are peculiar to Nortb-eastem Asia, North-western America, 
and the Aleutian Islands. 
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Slothi inhftbit the dense forests of BmeII, where thej can traverse 
nanj miles without touching the groaod. The; luspend themeeWea by one 
limb from the boughs of the trees, using the others to draw towards them 
the adjacent branches, on the foliage of which thoy feed, never leaving a tree 
till it is eotirelj stripped of its leaves. 

The armadillo is remarkable for a scaly and hard bon; shell which cavers 
its head and bodj, and often its tail. It is much hunted by the inhabit- 
ants on account of its flesh, which, when roasted in the shell, is said to be 
extremely delicate. 



The ant-eater feeds almost entirely upon insects, especially, oa its namo 

6. The Pachydermata, or thick-skinned order, numbering 39 
species, comprise the largest and most powerful of all laud ani- 
mals, and also some of the moat useful domesticated by man. 
The important families of this order are: I. The Elephant 
II. The Khinoceros. III. The Hippopotamus. lY. The Horse, 
and V. The Hog. 



There are two species of the elephoDt, inhabiting two distinct regions. 
The Asiatic species ranges from the lower slopes of the Himalaya Moun- 
tains, through all India, on both sides of the Ganges ; through the peninsula 
of Malacca, the south of China, and the islands of Sumatra and Cejloti. 
The African species, of smaller sixe, and sappoRod to be more ferocious and 
less sngaciouH, inhabits the countries from the northern borders of Cape 
Colony to Lat 15° North. 

The range of the rhinoceros ia nearly the same ai that of the elephant. 
It is fonnd, however, in Java, where the elephant is wanting. The hippo- 
potamus, or river horse, of which there ia but one species, appears to be 
confined to the rivers and lakes of Middle and Southern Africa. Both these 
animals are remarkable for their stupidity and ferocity. 

The native country of the horse is nnknown. It is now found wild on the 
plains of Central Asia, the llanos and pampas of South America, and the 
prairies of North America; but in all these coses, its present condition is 
probab'y a return from the dumesticated to a wild state. The horse was 
introduced into America by the Spaniards, soon after the discovery of the 
Continent by Columbus, and is now very generally difiiised throughout the 
civilized world. This valuable and beautiful animal seems to arrive at 
perfection in worm and temperate regions, and to degenerate in cold 
climates. 

The ass was probably domesticated at an earlier period than tbe horse. 
It is a native of Central Asia, and still ranges there in immense troops, free 
and nnreclaimed, migrating north and soatb, according to the season. 

The beautiful, guly-striped, bnt vicious cebra, resembling in form tbe ass, 
and the more handsomely-formed, sober-colored quaggo, are peculiar to 
Southern Africa. 

The European wild boar, which is the parent stock of the domestic hog, 
has a wide geographical range. It occurs generally throughout (be Old 
World, from France eastward to tbe Asiatic shores of the Pacific, and es- 
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tending ns far north in Asia ns Lnt. 60°. It is not found in Spain, Italy, 
and Persia, The domoEtic ho;; is now spread throughout the earth. Itwaa 
unknown in America till introdueed by the Spaniards towards the close of 
the fifteenth century, but has since run wild, and formed large herds in 
many parts of tbe Continent. 

7. The order Ruminantia numbers 180 different species, and 
includes all animals which chew the cud. The animals of this 
order are remarkable for their elegance of form, and for their 
usefulness to man. They furnish him with food, milk, tallow, 
leather, horn, and other products, and also serve him as beasts 
of burden. The principal families of this order are as follows: 
I. Camels. II. Llamas. III. Camelopards (Giraffes). IV. Deer. 
V. Antelopes. VI. Goats. VII. Sheep, and VIII. The Ox. 

The name Ruminantia intimates tbe singular faculty possessed by thess 
animals of masticating their food a second time, after it has been returned 
to the nioulh from the slomach. This faculty depends on the structure 
of their stomnchs, which are always four in number — tbe first three being 
so disposed thLit food ma; enter into either of them. The first and 
largest stomach receives a quantity of vegetable matter, coarsely bruised 
by the first mastication. This matter pasRcs thence into the second sto- 
mach, where it is moistened and compresHed into little pellets or cuds, and 
returned to the mouth to be re-chewed. The food thus re-masticated, 
descends directly into the third stomach, whence it passes to tbe fourth, 
which is the true organ of digestion, analogous to the stomachs of animals 
in general. 

Camels arc confined to Southern and Central Asia and Northern Africa ; 
and limited to two species, both of which are completely domesticated. 
The dromedary is a fleet variety of the Arabian camel. The camels of the 
East are represented in the Weslern Hemisphere bj the llamas of South 
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Pace 
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44. Auroch. 




10. Amtrican Ptntber. 


20. Bluk Bcmr. 
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3i>. Csmetopard. 


4S. Cubmere Oaat 


S. Onnng OntBTig. 


11. CuiBdaLjDi. 


£1. Bronu Bear. 
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Camel. 


46. Liama. 


S. Uou. 
i. Tiger. 


13. Diuso. 
IS. Wolf. 

14. Pqx. 


82. Knngofoo. 
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Reindeer. 

Deer. 

Eik. 


Uarini Hahhaua. 


6. Blripod Hjena. 


IS. KuWd. 


Edimtat*. 








AraericsD Buffalo. 


4S. Seal. 


«. OllDM. 


1«. BabI*. 


S3. Ariudilla. 
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Zeba. 


50. Walrui. 


7. Ltdz. 


IT. Brmina. 
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Wild Bou. 
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Yak, 


61, Narwhal. 


g. JmgawT. 


18. Ori..lj Bcir. 
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Pecoarj. 


43 


Uuik Oi. 
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America, principally foand on the west side of the Andea, fmm New 
Greoada to the Straits of Magellan. The alptcca is a speciea of llama, 
with loDg, woolly hair. The catnelopard (giraffe), the tallest of all onimali, 
is confined to the desert regions of Africa. 

The deer family inolnde all those mminatiDg animals which ore furnished 
with solid horns, or antlers. The elk, or moose-deer, is as large as a horas. 
It has brood, solid, and very heavy antlers ; and belongs to tbe northern 
reg^ona of both CoutlneDts. The reindeer is more capable of endnring cold 
titan the elk, and hence oocnpies the highest latitudes. It is peculiar to the 
glaoial regions of both Continents, and is the animal so celebrated for tbe 
BerriiKs which it renders t« the Laplanders. The true musk-deer, noted for 
its secretion of musk, is an iohabitant of Central Asia. 

Africa is peculiarly the land of the antelope, the most nnmerons in spe- 
cies of any of the families of the Ruminanlia, differing widely in size, color, 
habits, and station. A few court the shade of tbe forests ; some inhabit tbe 
lufty table-lands ; but the greater number roam tbe plains in troops. The 
gaielle, long noted for its large, mild, black eyes, is foand in Egypt, Bar~ 
hary, and throngh all the country bordering on the Great Desert Of two 
European species, one is the chamois, so remarkable for its agility, dwelling 
on tbe highest regions of the Alps, and other lofty mountains. 

The parent stock of the common domesticated goat is onknown. Tbe 
Cashmere goats, occupyiag the declirities of the Himalaya Mountains, and 



upper phuns of Thibet, are celebrated for the fine wool which grows among 
their hair, of which oasbmere shawls are made. 

The largest and most powerful of all ruminating animals belong to tbe oz 
tribe. Tbe common domestic oz is a native of the Old World ; and though 
now living in Lapland, as for north as 70°, probably came from the warmer 
parti of the Temperate Zone. The Brahminy boll, a sacred animal in India, 
is distinguished by a hunch on its back. The musk-oi, named from tbe odoi 
of its flesh, inbubits the coldest regions of North America. 



QUESTIONS ON THE CHART. 
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iCmajbefouDd.— In wbat Qrand Dtriaioa are the Edentaia mort numeroua? — Name 
three different animali of the order PachyderniBCa found in Abin.— How do tbne ani- 
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Tho AurocD, or European bison, ayer^ Ravage animd, which vae abundant 
in QermBDj in tho time of Cbarlemaj^ne, ia now found in tbe forents 
eouth-east of the Baltic Sea. It ia the largoat European quadruped. The 
American buffalo roama in great DUiabera on tbe prairies east of the Rocky 
Mauntaina, The Cape buffalo, which inbabits the foresta of Southern Africa, 
is a Terj large and ferocious animal. All these apccies are remarkable for 
their daring energy, boldneaa, and untamable disposition. 

The Tak, or mountain os of Central Asia, is the higheat ranger of the 
tribe. Its chosen abode is where the average annual temperature is below 
the freeiing-point. Hence it lives amid eternal snow on the table-land of 
Thibet, the roof of the world, at an elevation of 15,000 feet. The fine-haired, 
bushy tail of this animal furnishes the well-known oriental insignia of rank. 
The phrase, " Pacha of three tnila," signifies the number of tails of the Yak 
which that officer ia allowed to have carried on State uccaaions. 

8. Marine Mammalia. — This order includea all the marine 
animab which suckle their young. Several of the epeciee are 
popalarly considered as fishes, resembling them in external ap- 
pearance. The order forms two distinct families : the Amphibia 
{animals which live both on land and in water), and the Cetacea 
(animals of the whale kind). 

Seals and walruses are the principal animals of the family Amphibia. 
Their favorite habitation is the Frigid, and the colder parts of the Tem- 
perate Zones, in both the Northern and Southern Hemiapberes. The walrus, 
a grim-looking animal, exceeding in size tbe largest bull, is much bunted 
for its oil, and fur its tusks, the ivory of which is employed in the artfi. It 
i* exclusively confined to the Arctic regions. 

Whales were formerly much more numeroos, and more generally distn- 
buted through all the oceanic waters than at present. They have been 
driven almost entirely from tbe Atlantio Ocean, and much reduced in num- 
bers in the waters of the Arctic and Pacific, by the untiring pursuit of man. 
In the Antarctic Seas, however, into which man has not so oflen intruded, 
they are still very numerous ; and it is to that quarter (he attention of whale 
adventurers ia now directed. 

The spermaceti whale, so valuable for tbe oil principally found in its 
bead, has its habitation in all the oceanio waters, except the Polar Seas. 
This huge animal, sometimes 75 feet in lengtb, has been known to fight 
desperately when attacked by the whalemen, and has even destroyed ships 
by strokes of its enormous tail. The common black, or Greenland whale, 
the chief species pursued by man, is now found principally in the Arctic, 
and in tbe northern parts of the Atlantic and Pacific Oceana. ' It ia valuable 
for its oil and bone. Tbe Great Rorqual, of the Northern Atlantic, is the 
largest of living animals, being sometimes from 80 to 100 feet long. 

Tbe dolphins, so remarkable for their voracity, and the swiftneas of their 
motions, are found in almost every latitude. Shoals of porpoises, sponting 
and tumbling in pursuit of the herring and mackerel which oonstituto their 
proy, may be seen in all ports of the Atlantic. Tbe Grampus b tbe latest 
and fleroett animal of the porpoise tribe, sometimes even attacking the whale. 

TfaeManatus, Dugong, and Stellerine, popularly known as sea-oows, sirens, 
and mermaida, are herbivorous animals, feeding on sea-weed, and the herbage 
at tbe bottom of streams. The Hanati are chiefly found near the mouths 
of rivers which flow into the warmest parts of tbe Atlantic Ocean ; as the 
- Amaion, the Orinoco, and the rivera of Western Africa. Tbe Dugong inha- 
bits the shallow parta of the Indian Ocean. It sits upright when suckling its 
young, thus giving rise to the fahlc of tbe mermaid. 

y. Birds constitute the second class of the vertebrated ani- 
mals. They are the most favored of all animals in their powers 
of locomotion ; yet, like the Mammalia, most species are confined 
by geographical lawa to particular districts. The most beautiful 
varieties of birds are found within the Tropics ; where, also, with 
the exception of two orders (the wadera and swimmers), the 
number of species and individuals is greatest. 

What doei the term "FDcbaof tbres tsilt" nlgnif^r— Nam* tbe two faiailica ot the 
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Birds are divided by Cnvier ioto the following aia orders; — 

1. Rapaces (birds of prey), eagle, hawk, vulture, 

2. ScansoTM (climbers), parrot, wood-pecker, 

3. Orcines (songsters), robin, humming-bird. 

4. Galiinacea (Gallina, a ben), domestic fowl, partridge, f 

5. QrallatoTet (waders), snipe, heron, crane. 

6. Ndtatores (swimmers), duck, penguin. 

Tbe entire known number of species exceeds 6000. 



1. Rapaces. — The principal birds of prey are : Vultures, 

Eagles, Hawks, and Owls. 

The condor, a species of the vulture family, is the largest of all flying 
birds, sometimes measuring fifteen feet from tip to tip of the wings. On 
one occasion, Humboldt saw thig- bird floating over tbe aommit of Mount 
Chimboraio, at an elevation of 22,000 feet. The secretary bird, so called on 
account of tbe resemblance of tbe tuft of feathers upon the top of its head 
to a pen behind tbe ear of a man, ie a species of the vulture family, which 
inhabits Southern Africa, and preys upon serpents. 

2. Scansores. — Parrots, Toucans, Wood-peckers, and Cuckoos, 
are birds of this order. 

The birds of the parrot family are remarkable for the beautiful color of 
their plumage, and their power of imitating tbe human voice. They princi- 
pally inhabit the tropical regions. The toucans are all natives of Tropical 
America. The wood-peckera are widely spread, being found in all quarters 
of tbe globe, except Ansttalia. 

S. OMtnes. — The songsters constitute the most numerous order 
of birds, and include those most generally known in temperate 
regions : as tho Lark, Robin, Swallow, and Sparrow. The Mock- 
ing-bird, of the southern part of the United States, one of the 
finest of song-birds, and remarkable for its great facility of imi- 
tating almost any sound, belongs to this order. 

4. Galiinacea. — Birds of this order are much more numerous 
in the Old World than in the New ; the greatest number of spe- 
cies being found in Tropical Asia. The domestic fowls. Quails, 
Pheasants, and Pigeons, are gallinaceous birds. 



Name the lii oidsrg of hirds.— What Is the m 
are the principal bLida of pre^F — Nuna thou o 
doei tbe Uocking.hird belong t — To what tho di 






the order S 
aestio fowls, Qnaile, and Pheauutir 



ZOOLOGICAL GEOGRAPHY. 



71 




Rapacks. 

1. Condor. 

2. Ein^VoItare. [Alps. 

3. Qreat Vulture of the 

4. Griffin Vulture. 

5. Sociable Vulture. 

6. Common Vulture. 

7. Turkey Buzzard. 

8. Bald Eagle. 

9. Crowned Engle. 

10. Wedge-Uiled Eagle. 

11. Oaprey. 



12. Snowy Owl. 

13. Owl. 

14. Calirornia Vulture. 

15. Common Buzzard. 

16. Iceland Falcon. 

17. Secretary Bird. 

SCANSORES. 

18. Toucan. 

19. Macaw. 

20. Toothbill. 
Osci.xr.9. 

21. Humming-Bird. 



22. Resplendent Trogon. 

23. Oriole. 

24. Bird of Paradise. 

25. Nightingale. 

26. Hoopoe. 

27. Plaintain Eater. 

28. Senegal Web-crest. 
Gallihacba. 

29. Turkey. 

30. Black Grouse. 

31. Silver Pheasant. 

32. Gold PheasanL 



33. Crowned Pheasant 

34. Partridge. 

35. Ptarmigan. 

36. Lyre Bird. 
Grallatores. 

37. Ostrich. 

38. Emu. 

39. Cassowary. 

40. Adjutant 

41. Flamingo. 

42. Sacred Ibis. 

43. Stork. 



44. Crane. 

45. White l^poonbilL 

46. Apteryx. 
Natatorbs. 

47. Great Auk. 

48. Cormorant 

49. Albatross. 

50. Great Xorth'n Diver. 

51. Eider Duck. 

52. Duck. 

53. Bernicle Goose. 

54. Snow Goose. 



55. Canada Goose. 

56. Whistling Swan. 

57. Stormy Petrel. 

58. Penguin. 
Reptiles. 

59. Boa Constrictor. 

60. Crocodile. 

61. Alligator. 

62. Python. 

63. Green Turtle. 

64. Cobra de Capello. 

65. Rattlesnake. 



The turkey, a natWe of America, was introduced into Europe during the 
sixteenth century, and is now widely diffused throughout the Eastern Con- 
tinent. The Guinea fowl, originally from Africa, is still found there in a 
wild state. The peacock, well known for the beauty of its plumage, is a 
native of Northern India. 

6, Orallatores and Natatores. — The waders and swimmers are 
far more numerous in the temperate and polar regions than in 
tropical countries. The most remarkable species of waders, how- 
ever, occur in tropical and southern climates. The African and 
South American Ostrich, the Cassowary, and Australian Emu, 
are among the most extraordinary as well as most gigantic birds. 

Ducks, swan, geese, pelicans, penguins, and gulls, are among the principal 
birds of the order of swimmers: all more numerous in temperate than in 
tropical regions. The eider duck, valuable for its eggs and the down taken 
froai its nest, is an important and interesting species, inhabiting the shores 
of the Arctic Ocean. Penguins are found along the coast of Patagonia. 
The black swan, a very curious species, lives in Australia. 

The migration of birds is an interesting fact in Natural History. Some 
migrate singly — others in flocks — and others still in vast armies. Alex- 
ander Wilson estimated a flock of pigeons which passed above him, in 



Canada, for the greater part of a day, to have been a mile in breadth, and 
240 miles in length ; and to have contained (three birds being assigned to 
the square yard,) 2,230,272,000 pigeons. Many birds alternate regularly 
between two distant oonntries, as food becomes scarce or abundant by the 
change of season. The rice-bird of Carolina is known further north as the 
reed-bird of the marshes in the vicinity of the Chesapeake and Delaware 
Bays, and the bob-o-link of New England. 



QUESTIONS ON THE CHART. 



Which is the largest of the Rapacioas birds 7 — What Grand Division does this bird 
inhabit? — On which Continent do you find the Bald Eagle? — In what part of the world 
the Secretary Bird ? — To what order does the Macaw belong ? — Where is this bird found? 

Name three birds of the order Oscines. — What part of the world does the Bird of 
Paradise inhabit? — Where do you find the Nightingale? — Where Humming-Birds ? 

Of what Grand Division is the Turkey a native?— The Guinea fowl ?— The Peacock ? 
— To what order do Quails, Pheasants, and Partridges belong? 

Name five different birds of the order of Waders. — Which bird of this order is the 
largest? — What Grand Division does it inhabit? — Name a bird of this order which in- 
habits Australia. — Where do you find the Cassowary? — The Adjutant? 

Name six birds belonging to the order of Swimmers. — Where are they to be found? 
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VI. Reptiteg, of which there are 657 known species, diminish in 
number, size, and Doxiousness, from the Equator to the Poles. 
Crocodiles and serpents are among the principal families of this 
class. 



There are three tribes of the crocodile family, namely: the true crocodile, 
which ia confined to die tropical riTers of Africa ; the alligiitur, or cnymnn, 
which ie exclusively ilh American spaciea; and the gavitil, which inhalillo 
the Oangee and other Asiatic riverB. The alligators of the riTers and niaralics 
of the Bonthom part of the United States are more savage than Uiose of 
South America, Eometimes attacking men and animals. 

The nnmber of species of harmless serpents is more than three times, and 
the number of individuals more than twenty times, as great as that of the 
venomous. The rattlesnake, one of the most venomous of serpents, is exrlu- 
eively an American fumily. Tbe cobra de cnpello, the dancing snake of Indian 
jugglers, is a very Tenomnus serpent, peculiar to Southern Asia. The boa 
constrictor, generally from ten to twenty feet long, lives in the great tropical 
forests of South America, where it often hangs from the boughs of trees to 
watch its prey. The python, which is exclunively a serpent of tbe Eastern 
Continent, is of about the anme siie as the boa constrictor. 

Frogs and salamanders extend further towards the polar regions than any 
other reptiles, reaching, in North America, on tbe MaoVenzie River, the 
6Tth parallel of latitude. 

Heptiles, in cold and temperate climates, bury themselves in the ground, 
and lie torpid during the winter; in hot climates, during the dry season, 
tbey also fall into a similar state. 

VII. FisheB constitute the fourth class of vcrtehrated animals. 
Some of the species are widely distributed throughout all the 
oceanic waters, while others appear to be confined to particular 
localities. 

The greater number of fish, used by man for food, frequent shoal water. 
The oud and mackerel are examples. Sharks roam in the deep ocean of 
tropical and warm climates. Flying-fish never go beyond the parallel of 
40°; their most active enemies, known from their btilliant colors as "gilt 
heads," observing the same limit. * 

Several kinds of fish are eminently social and migratory. Tbe herrings 
issue every year from the depths of the Arctic Ocean, and repair in vast 
shoals to the coasts of the United States, Western Europe, Kamtschutka, nnd 
tbe Aleutian Islands. Cod annually visit tbe coasts of Newfoundland, where 
vast numbers of them are caught. 

Pike and salmon are the only gpecies of fresh-water fish common to 
Europe and North America. The- pike, however, is unknown west of the 
Rocky Mountains. 'Salmon go up rivers to spawn, and make extraordinary 
leaps over falls to reach tbe places suitable for depositing their eggs. 
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VIII. The inferior orders of the animal kingdom — the MoUut- 
coKt, the Articulated, and the Radiated animals — are much 
more aumerous than the Vertebrated division, which has already 
been described. 

The division JfoUutca comprises principally marine animals : as the oysl«r, 
and various species of shells. They are mast remarkable for their size and 
beauty in the Torrid and Hot Zone^ ; thus, the pearl-oyster only cornea to 
perfection in the equatorial ocean. 

Some families of the division AHiculaled animals are of direct utility to 
man: as the honey-bee, silk-worm, and cochineal insecL Afar greater 
nnmber indirectly promote his benefit: sncb, for example, as destroy animal 
and vegetable substances in a state of decomposition, and those that prey on 
other noxious tribes, and are thus instrumental in keeping them within due 
bounds. 

MieroBCOpic animals, which belong to the division Radiated animals, exist 
almost everywhere, and in numbers which baEBe the power of arithmetio to 
express, or the mind to conceive. They live in fog, rain, snow, and ice, in 
the ocean, in stagnant water, in boiling springs, on tbe surface of tbe snow 
in tbe Arctic regions, in volcanic aahes, and in peat earth twenty feet below 
the surface soil. If a drop of water be examined with a microecope, it will 
be found literally to swarm with animal life. 

Sir James Ross sent some surface ice, of a brownish-yellow color, which 
be collected near Mt. Erebus, in the Antarctic re^ons, and which he sup- 
posed was colored by volcanic ashes, to M. Ehrenbtrg, the noted Prussian 
microscopist, for examination. The coloring matter of this ice was found tc 
consist of microseopio animals, almost the whole of which reached tbe great 
nahirulist's residence at Berlin alive, four years after they were collected. 

Such, indeed, is the tenacity of life in the microscopic animals, that they 
have been known to recover after an exposure to 248° of heat, and dryin,'; 
in vacuo for 28 days. 

IX. Recapitulation. — It thus appears that tbe animals upon 
the globe comprise four principal divisions, the lower orders of 
which are far the most numerous, both in species and individuals. 
The Eastern Continent has contributed a much groaler number 
of the higher orders, the vertebrated animals, to the domesticated 
races than the Western. The horse, ox, nss, camel, goat, hog, 
many sheep, dogs, and domestic fowls, being native animals of 
the Old World ; while the llama, turkey, and some sheep and 
dogs, are the only domestic animals of importance native to 
America. The largest and most savage animals are also found 
on the Eastern Continent: as the elephant, rhinoceros, lion, 
and tiger. 

The learner will not fail to recognise the wisdom and goodness 
of the Creator, in so constituting those animals which are most 
useful to man, that tbey can exist in different parts of tbe earth, 
under very different conditions. Thus, the lion and tiger cannot 
live in cold countries, nor can the white bear sustain the heat of 
tbe equatorial regions, while tbe patient ox can equally well endure 
severe cold or fervent heat. 

Nor will he fail also to recognise the care of Providence in the 
remarkable adaptation of each animal to his natural condition. 
Thus, animals of the Torrid Zone, as tbe Barbary dog and tb« 
ape, are supplied with a slight coat of hair ; while animals of tbe 
Arctic regions, as the sable, ermine, and bear, are provided with 
the thickest furs. Deer, hare, and other animals designed to 
seek safety in flight, have limbs expressly formed for speed ; 
while those of the elephant are formed for strength, and adapted 
to support the enormous weight of his body. 

Nime the tbroo Inferior ordert of tha ■Diniil Ifingdam — Dotcribo the MolluMoni ani- 
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CHAPTER III. 

ETHNOGRAPHY. 

I. ExflKoaRAPHT treats of the different varieties of the human 
race, and their geographical distribution. 

Man, the head of the animal kingdom, and lord of the creation, has the 
whole earth for his abode. He can adapt himself to every yarietj of climate, 
soil, and situation ; and deriving nourishment from all kinds of food, his 
habitations extend to the farthest bounds of animated nature. 

n. Owing mainly to the flexibility of his constitution, although 
obtaining much artificial aid, man can subsist under the greatest 
climatic extremes. The Esquimaux endure the cold between the 
parallels of 70® and 80*^ ; the African negroes live under the 
burning sun of the Equator ; while Europeans, accustomed to an 
intermediate temperature, have borne the rigor of the highest 
accessible latitude, and the fiercest heat of the Torrid Zone. 

The power of the human frame to resist cold, appears to depend greatly 
on the amount of food which the individual consumes. It is well known 
that the Esquimaux eat as much as ten or twelve pounds weight of animal 
food in twentj-four hours, its effect being heightened by its fat and oily 
quality. A much larger supply of animal than vegetable food is required in 
a cold climate ; while amid torrid heat, rice and fruit form an appropriate 
diet. 

The human race can also adapt itself to very different states of the atmo- 
sphere as to density, though with a varying capacity in different individuals. 
Some travellers are very painfully affected by the rarity of the atmosphere 
upon lofty elevations, while others suffer very little inconvenience. Mr. 
DvLTwin, who experienced much difficulty in breathing on crossing the Portillo 
pass of the Chilian Andes, intimates that, at Potosi, about 13,000 feet above 
the sea, though strangers suffer at first from the atmosphere, no inconve- 
nience is felt after a short stay. Lieut. Herndon, who, in 1851, crossed the 
Ataranga pass of the Alps, 16,044 feet in height, experienced no inconve- 
nience whatever, though one of his companions suffered exceedingly. 

III. The human race are not confined to any particular diet, 
but subsist in different situations with equal facility on very dif- 
ferent kinds of food. Vegetables are the chief food of the nations 
within the Tropics ; animals, of the polar tribes ; both animals 
and vegetables contributing to support the inhabitants of tem- 
perate climates. 

In high latitudes, where the ground is covered with snow throughout the 
greater pordon of the year, and vegetation is very scanty, entire hordes live 
on fish and seals. Towards the Equator, where vegetation flourishes most, 
vast numbers thrive, with no other articles of support than cocoa-nuts, 
bananas, yams, and rice. In the intermediate districts, the special region 
of the cereal grains, where animal food can also be as readily procured, a 
mixed diet prevails. 

rV- Few portions of the globe have been discovered destitute 
of a native human population. Among the principal of them are 
Spitsbergen, Nova Zembla, Iceland, St. Helena, the Madeira and 
Falkland Islands, and the Antarctic Lands. 

y. The leading physical differences observable among man- 
kind are varieties of strength, stature, proportion of the limbs, 
texture of the skin, color, character of the hair, and the form 
of the skuIL 

Of what does Ethoognpby treat ? — Under what different oonditions can man live ? 
— On what does the power to resist eold appear to depend? — Is any inoonvenience 
experieaoed in ascending high mountains ? — Why ? — > What sort of food is principally 
«aten in the Aretio regions ? — In the Torrid Zone? — In Temperate climates ? — Name 
some portions of the globe which contained no native human population. 
10 



Both barbarous and civilized races exhibit the diversities of physical 
power which are found in individual families; but, contrary to popular 
opinion, upon comparing the two together, the result of experiment shows 
the savage to be inferior to the civilized man in muscular energy and capa- 
city of endurance : though some of bis senses, as sight and hearing, are 
remarkably vigorous. 

While a difference in stature will be observed in the same families, there 
are examples of tribes departing generally from the ordinary height The 
Esquimaux, Laplanders, and Hottentots, are examples of diminutive size. 
The Patagonians, Caribs, Tonga islanders, and some of the tribes of Central 
Africa, are tall. 

Among the Bosjesmen of Southern Africa, the average height of the men 
is stated to be about four and a half feet, and that of the women four feet. 
The Patagonians average six feet, and very frequently exceed it 

VI. Mankind differ in the proportional size of parts of the hony 
skeleton, and in the texture of the skin and hair. Such differ- 
ences are observable in individuals of various families, but they 
seem to be peculiar to particular tribes. Thus, some of the negro 
tribes have broad flat feet, a projecting heel, and a greater length 
of the fore-arm, measured in proportion to the upper arm and 
height of the body. 

The skin of the negro is also very soft and velvety, a characteristic of some 
of the South Sea Islanders. The hair has likewise that peculiar character 
which has led to the African nations being styled in general "woolly haired," 
fine, wiry, and crisp; while that of the Mongolian tribes is strong, straight, 
and scanty; and that of the Europeans, long, soft, and flowing. 

VII. A difference in the color of the skin, hair, and eyes, is 
one of the most obvious distinctions of mankind. The African 
nations are black ; the American Indians are copper-colored ; and 
the inhabitants of Europe and the United States have a fair 
skin, with color in their cheeks. Omitting exceptional cases, 
there is a mutual correspondence between the color of the 
skin, hair, and eyes. Light hair is generally found to be accom- 
panied by a fair, transparent skin, and light blue or grey eyes ; 
and a dark skin has usually associated with it black hair and 
dark eyes. 

A most remarkable individual variety, not constituting tribes or nations, 
is the Albino. The hair is of a milky-white or cream tinge ; the color of 
the skin is the same, occasionally of a pinkish hue ; and the eye is pink, the 
pupil being intensely red. Albinos are usually of negro parentage, but occur 
in other races. 

VIII. The last important physical diversity apparent among 
mankind is the form of the skull, which varies remarkably, pre- 
senting several well-defined shapes, distinctive of great groups 
of the human population. 

IX. A great difference is also observable among mankind 
with reference to language, degree of civilization, religion, and 
form of government. 

The entire number of known languages and dialects in the world is 3664, 
distributed as follows: — American, 1624; Asiatic, 937; European, 587; 
African, 276 ; Oceanic, 240. 

Some modern writers on philology classify this large number of lan- 
guages and dialects into a few great divisions, each containing those which 
bear a grammatical resemblance to each other. Those of the Old World are 
considered by Chevalier Bunsen to constitute but five divisions. 

What are the principal physical differences observable among mankind ? — Which in 
BtrongOBt, the barbarous or civilized races ? — Name some varieties of the human race 
noted for their stature. — Name some noted for peculiarities in the formation of th« 
skeleton. — Name others noted for peculiarities in their skin, hair, or eyes. — State bobm 
diversities, other than physical, observable among mankind. » 
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The degree of civiliiatioD which various tribes have attained, and the 
fonnB of goTernment under which they live, are Tery difieroot. In some 
ooantriee, the United States and Qreat Britain for example, life and property 
are under the proteetion of the law, aod held sacred. In other parts of the 
world, as Dabomey, in Africa, life is taken at the will of the king, on the 
most trifling pretexts. 

Host, if not all, of the different varieties of the human race appear to have 
some idea of a Supreme Being, thongh with many rude tribes it is very ira- 
perfeet. The Christian religion, as taught in the Holy Scriptures, only 
prevails among the most highly civilized nations. The forms of worship 
vary In other nations, becoming, in many cases, the lowest and moat 
degrading superstitions. 

X. Taking into consideratioa the diversities of mankind which 
have been heretofore enumerated, the entire human family may 
be regarded as constituting five races, each distinguished by 
marked and characteristic pecnliarities. These races are seve- 
rally named as foltovrs: — 1. The Cancasian, or white race; 
2. The Mongolian, or yellow race ; 8. The Ethiopian, or black 
race ; 4. The Malay, or browD race ; 5. The American, or 
red race. 

Natnralista of the past and present centary have arrived at very different 
oonclosions, as to the number of races into whioh mankind may be divided. 
The distiDguished Baron Cuvier writes, " that of certaio hereditary peou- 
liarities of conformation which constitate what are termed races, three in 
particalar appear eminently dUtiaot: the Cancasian, or white; the Mongo- 
lian, or yellow; and the Ethiopian, or Negro." Bat this naturalist was 
nndecided whether to refer to either of these, the Malays, the Papuans, the 
Aastralians, South Sea Islanders, and Indians of America. 

Dr. Pricbard, a very high authority, observes that " comparing the prin- 
cipal varieties of form and strncture which distinguish the inhabitants of 
different conntries, there are seven classes of nations, which may be sepa- 
rated from each other by strongly marked lines." The Ethiopian and Malay 
races, in the elassiGoation adopted in this work, are each considered by Dr. 
Priohard as constituting two races. 

Dr. Pickering, the naturalist of the United States' Exploring Expedition, 
and a gentleman probably whose own individual observation has eieeeded 
that of any of the naturalists who have written on this sul^eot, in the first 
ohapter of his very excellent and interesting work, says: " I have seen, in 
all, eleven races of men ; and though I am hardly prepared to fix a poeitive 
limit to their number, I confess, after having visited so many different parts 
of the globe, that I am at a loss where to look for others." 

In his classifloation, the races are arranged under four colors; the white 
inclades the Arab and Abyssinian ; the brown, the Mongolian, Ilotlenlot, 
uid Malay; the blackish-brown, the Papuan, Negrillo, Indian of Hindooslnn 
(also called Teliogan], and Ethiopian ; and the black, the Australian and 
Negro races. In the classification of this book, the Arab, AbysBinian, Te- 
lingan, and part of the Ethiopian races, of Dr. Pickering's classification, are 
included in the Caucasian ; and the Papuan, Negrillo, Hottentot, Australian, 
Negro, and remainderof the Ethiopian races, are included in the Ethiopian. 
The race described in this work as American is included by Dr. Pickering 
in bis Mongolian and Malay races. Other writers of greater or leas note 
have adopted still different classifications. 

The classification adapted in this book ie that of Blumenboch, and is 
essentially the same with that previously made by the great naturalist, Bnffon. 
In the light of modern ethnographical science it may or may not ba the 
most correct, but since it is that most generally known, it is most con- 
venient for the purposes of this work — which is not bo much to show Iba 
history of the different races, as their preeent geographical distribution. 

The pupil who wishes further to investigate this most interesting subject, 
is referred to the works of Dr. Prichard, the " Races of Men," by Dr. Pick- 
<ving, and the " History of the Human Speciee," by Col. Hamilton Smith. 

wliat DtHons doei tbe Chriitian religion prevail 7 — lato bow nsay racei ms; tba ithot« 
hDmin fimil; be divided T—Whmtwu tbe cluiifleiitian of Baron Cnvivrr— What wai 
I>r. Priebard't T — Qunle Ibt Unpiice of Dr. Pieliering upon thi* tuhject. 



XI. The Caucasian race compnaes the inhabitants of Hindoos- 
tan, Afghanistan, Persia, Turkey, Arabia, Georgia, Circassia, 
and a section of Chinese and Independent Tartary, in Asia ; the 
Great Desert, Barhary States, Egypt, Nubia, and Abyssinia, in 
Africa ; all of Europe {except the Finns, Laplanders, Magyars of 
Hungary, and Turks), and the descendants of Europeans in 
America and other parts of the globe. 



I. Europeui. 2. Circuaian Chief. 8. QeOTgian Qirl. 

4. Arab Cfaief. 6. Brabmin, or Hinaoo PrioL 6. WeiUm Hontar. 

This vast section of tbe human family comprehends at present, and has 
ever done since the date of authentic history, the most perfectly formed, 
vigorous, and intellectual of mankind. The Egyptians, Hindoos, Assyrians, 
Babylonians, Medo-Persians, Greeks, and Romans, successively represented 
the civiliiation of past ages. They founded mighty empires, and obtained 
paramount influence in the world — a heritage which has descended to tbe 
nations of Western Europe, and their off-shoot in the United States. 

The Caucasian race received its name from the supposition that it 
originated in the mountains of Caucasus, whence it is supposed to have 
spread into Europe and Asia. Col. Hamilton Smith conceives tbe true 
origin of the race to have been in the beautiful volleys where the Indus, 
Amoo, and Cashgar have their upper courses, among the mount^ns of 
Hindoo Koosh, the true Caucasus of the ancients. 

A email, beautifully-shaped head, oval face, expanded forehead, small 
mouth, regular features, symmctricnl shape ; fine, copious, and flowing bair ; 
complexion generally white, but of all shades — fair, florid, olive, swarthy, 
and even block — are the peculiar characteristics of the Caucasian race. It 
is only in this race wa find the fuli-bearded man, and the clear, transparent 
skin, which admits the soft-spraadiog blush of woman. 

The European and American divisions of this race, the AbyBsinians of 
Africa, and Armenians of Turkey and Persia, profess the Christian religion. 
The Arabs nf Asia and Northern Africa ; the Berbers, Egyptians, and Moors 
of Northern Africa ; and the Persians, Afghans, and some other tribes of 
Asia are Mohammedans. The Hindoos are Pagans, 

What doea tbe Caucaaian nee eompriBe F^Wbat haa been tbe cbarsoter or this rao* 
in paat timeil — What ii its preient character? — Froni what dnea ft derive ita nauer — 
Detcribe tbia race. — Which uationa profeia the CfariBtian religion f — Which the Mobam- 
mednn F — Name the prinoipal Pagaa nalioDB of tfaii race. 
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^le antire nnmbflT of the Cauo 
jiaCributed tu follows : — 



1 race ia eitimatod at 600,000,000, 



InliablUuiU ot Earcipt 250,000,000 

Boroptui Deloniiti and their duMnduiU In Amcrira „ 33,000,000 

Enrapun eolonitti and ibelr dciModuita in Dthtr pirlt of Ihe globe, 3,000,000 
Anbi, Btrb«ra, Moori, EgjpUaDa, Abjaainluia, uid other tribta of 

Morthera Afri™ S3,000,000 

lobabiUota of fionth-wtateni A^ ...., 103,000,000 



Total ... 



.. GOO,0t 



XII. The Mongolian, or yellow race, comprises the Esquimaux 
of America ; the Finns, Laplanders, Osmans of Turkey, and Mag- 
yars of Hungary, in Europe ; the inbabitanta of Ceylon and the 
Japanese Islands, the Siberian and Tartar tribes, the natives of 
China, and all South-eastern Asia, except the Malays of Malacca. 



S. HoDEol Tu-lBi 



UuKOOLiiN Rao. 
2. Chin«e HasdulD. 
9. Kuntaebttdale. 



^ he Mongnhiio ruM ranks in aumbem ncit to the Cancuian ; and proba* 
blj 80, also, in otber reepecte. It deriveB ite name from Mongolia, in Cen- 
tral Asia, nhsre it is supposed to have originated. 

A jelloir, or sallow, olive compleiion ; dark eyes, small, and obliqaelj 
•et; long, striugbt, black hair — with little, if anj, beard, eje-browa, or ejo* 
Usbee ; broad skulls, and high check-bones, are peouliarities of tba Mongo- 

DifferentTanetiesot tbis race Tar7greatljin stature and personal appear- 
ance. The Eaqaimaux of America, tbe Finns and Laplanders of Europe, 
and the Samoidea and Otber tribes of Siberia, are of a diminative siie, 
e<|aall2r ugl? in face and form. Tbe Kalmucks, and other Tartar tribes of 
Central Asia, wbooe whole employment is the chase, war, and the tending 
of cattlo, are rather a bandeome people ; and like all who lead a savage life, 
are etdowed with very acute senees of seeing and bearing. 

The Chinese and Japaneae have made very considerable advancements in 
the arts of civilisation, and their institutions dale back for a long period ; 
yet they are inferior to many of the lower &miliea of the Caucasian race. 

What ia the onlire Dombei of Ihe Caaunan raocT — Vhti oatloDi dow thi Hongo- 
Daa race oompriaa t — How dooa (bia race rank vitli refsMDOe Is tbe Caasaaiati t — BtaU 
uma panicoUrs with raferasoa to difarant varleUei of tb[a rao«. 



The Osmans ef Turkey, the true Turks, and present rulers of the country, 
are Mongolians ; and from being one of the ugliest families in Europe, by 
frequent intermixtures with otber races, bnve become one of tbe handsomest. 
The Magyars of Hungary are a bold, handsome family, of Mongolian origin, 
which established tbemselTea in Europe in the ninth century, and became 
Christians in tbe eleventh century. 

The Finns, Laplanders, and Magyars profess the Christian religion ; the 
Turks, and some of the Tartar tribes, are Mohammedans ; the remainder of 
the race are attached to different systems of the Pagan religion. 

The Mongolian race ia estimated to number about 450,800,000, distriboted 
as follows; — 

Eiqaimaaiof Northern Amerioa, and Chinate of California, America, 100,000 

Finoa, Laplaoden, Mag^in, and Oamana oT Tarkaj,— Europe 15,500,000 

lobabilaDta of Alia and AaiaUo Iiland 43^,100,000 



XIII. The Ethiopian, or black race, comprises the natives of 

Africa, south of the Gfreat Desert and Abyssinia ; the inhabitants 
of the islands of Australia, Papua, or New Guinea, New Hebrides, 
New Caledonia, Solomon's Archipelago, the Feejee Islands, a 
part of Madagascar, and several tribes of the Malaysian Islands. 
A large number of this race are held in slavery in America. 



4. Papnan. 


EiHiOPUn Baci. 
a. Qalla. 


3. Fonlah Woaua 
6. Bnabman. 



Tbe bead of the Ethiopian ia narrow, and compressed at the sides ; tfaa 
nose is broad and flat ; the lips, especially the upper one, are very thick ; 
the eyes are black, large, and prominent; the bur ia black and woolly; and 
the skin is dark-colored, oflen jet black. 

A great difference is observable in individuals and tribes of this rao& 
Some of the tribes south of the Qrcat Desert are tall, finely-shaped, and 
exhibit much intelligence ; while the Bushmen and Hottentots of South 
Africa, claaaified by some writers as a different race, are among the most 
hideous creatures in existence. 

What doei the Ethiopian nea compriasT — Deaoribs tba genenl appearanoa of thla 
raes.— Ii there mneb diffaraoEe in Ike individnali and tribaa of UUa race F— State soma 

facta to illnatnta ^onr atalamenl. 
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The Qallaa principallj inhabit Eastero AfHoa, sontli of AbTsainiL The; 
are a toll, blaok people, divided into mimy tribes, all of which appear to be 
eqnnllj cruel and ferocious. The MandiDgoeB aod Foulahs iohabit WesterD 
Africa. They are bandaome varieties, coneiderabl; advanced in oivilizatioo. 
The Papuans of New Guinea, New Caledouia, and the Feejee lalanda, 
claieed bj Dr. Pickeiing as a separate race, are a family of robust blaoltB, 
among the most ferocious upon the globe. They are cannibnlB. The iodi- 
viduals of thiB race present a singular personal appearance, on account of 
their enormous heads of hair. 

The Australians, and some rude tribes of blacks who inhabit the interior 
of many of the islands of Malaysia, (classified by Dr. Pickering aa coneti- 
tnting two separate races,) are in many respects the most degraded of human 
beings. The natiTes of one of the Now Hebrides Islands are described by 
a sea-captttin, who visited tbem, aa more resembling monkeys than men. 

The Ethiopian race is oomputed to number 53,500,000, distributed as 
Mowa: — 

Slaves and dee bUcks in Amerisa 13,000,000 

Nstivea of Alriea -...86,100,000 

Bodvea ot UadagsMst 3,000,000 

FspnsDa, Aaatraliina, and other tribes of Islands in the PoeiGa and 

Indian Oceana 3,400,000 

ToUl - 63,500,000 

XIV. The Malay, or brown race, comprises the chief part of 
the native inhabitants of the peninsula of Malacca, the islands 
of Malaysia, New Zealand, and Polynesia (except the Feejee 
Islands), and a part of Madagascar. 



Ualat Rici. 
1. Hals; of Malacca. 3. Jaraaeae Chief. 
i. HawaiisD. 6. Tahidan Woman. 

The Malayans have a reddlBb-brovm complexion ; long, coarse, black hair; 
deep^et, black eyes ; flat faces, and a low forehead. 

Conaidering the race aa constituting two diviaiona — theMalajandPolyne- 
aian, the latter inhabiting the ielandauf Polyneaia — a great difference will be 
obaerved in their stature. The Poly&eaians are very tall, while the nativea 
of the ialanda of Malayaia are decidedly below the general average. 

Describe theOallu. — Pspiuuia.— AuBtrdiani.^What dou the Malay race compriier 
— Desoribe the feneial appeannce of tbii race.— Name the two division) oF the MeJay 
noc. — What is a^d of their reapeetive heights T 



The Pulynesiaoa are generally mild and gentle in their disposition. Many 
of them have adopted the Christian religion. On iaiands where the white 
men have eatabliebed themselvea, the Sandwich Jalands for ezaraple, the 
native population has much decreased, and ultimately will probably heoome 

Many of the Malaya are Mohammedans ; and the natives of aome of the 
islanda are far advanoed in aooial life, while in others they are rude, fero- 
niouB, and vindictive. 

The entire number of the race is estimated at aboot 23,500,000, distributed 
aa follows: — 

Halaya of Halaeea „ fiO0,OO§ 

Ualays of Hadagiaoar ., .„ «......._ 3,000,000 



Total .„ 33,600,000 

XV. The American, or red race, three centuries and a half 
ago, occupied tho entire American Continent. Decreasing in 
numbers, they are rapidly disappearing before the white man ; 
and seem destined, at no distant day, to become extinct. The 
entire number of the race is estimated not to exceed eleven 
millions. 



Aheucut BlOB. 
1. FaRiice Chief. 2. ConiaDohe. 3. Digger, or Saake lodiao. 

4. AroQcanian. 6. Pstagoniaii. 0. faegien. 

A copperHiolored complexion; long, coarse, black hair; scanty beard; 
black, sunken eyes; large mouth, and high cheek-bones, are peculiar oha- 
racteristioa of this race. In many respects it much reaemblee the Mongo- 
lian, with which it is often classed. 

A few of the North American tribea, the Cherokees and Cboctawa for 
example, are civiliied — prattling the arte of agriculture, and living in 
towns, where they have eatablished schools and churches. By far the 
greater part, however, still retain tbeir savage habits; roaning over the 
entire western section of the country, ftora Mexico to the region of tbe 
Esquimaax; aobsiating by war, robbery, or the chaae. The Chenooka, 

Demribe the Poljoesi. 
—Are the red rsce ieci 
reaemble t — Deacribe ai 



e of the tribea. 
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■nh&bitatita of Nootka Souod, and other north-veatern tribes, are araoDf; the 
most degraded of mankind. 

The Snake ladians, popularly known aa Diggers, inhabit the deaert region 
of the Great Basin of Utah. Tbej are a thiefing, mieerable tribe, who (nl>- 
siat chiefly upon roota dug from the gronnd. Liiarda and crickeU also form 
a portion of their food. The Comsnches and Apachees are warlike tribes, 
nbieh roam over the plateaua and pluna of Texns and New Muiico. 

In Mexico, Central America, and in Soath America, in all of which the 
Indians have mnch intermisod with other varieties, they are a half-cirilized 
people, living in villages, and practising the rnde arts of agrionlture. Soma 
tribes, as the natives of Terra del Fuego, and the dirt-eaters of the Orinoco 
region, are very degraded. The Caribs of Yenezncla, and the PatagoniaDB, 
who inhabit the desolate parts of the aoutbem extremity of the continent, 
are very tall. The Arancanians of Sonthera Chili are a brave tribe, who 
live mostly by the ohave, and who have successfully defended their country 
against the all-conquering whites. 

Though ranging through many climates, and anhsisting on very different 
kinds of food, the Indian race bas the same general appearance in Patagonia, 
Biaiil, Mexico, and Oregon. 

iVi. The fotlowing ia & sumtnar7 of the present population 
of the globe, arranged in races, and b; territorial dlTiBioiia. The 
estimates are made from the most recent and reliable authorities, 
but in many cases they are mere estimates. 



CuouUn Kaoa 600,000,000 

MongolLui " 490,800,000 

EtLIopku " 63,500,000 

M»l«y " S3,SOO,000 

Amsrieu " I1,0€D,000 



TotJ 



1,038,8( 



Aria 090,11)0,000 

EoTepe 205,400,000 

Africa 81,700,000 

America 5^,000,000 

Ooeuiica 23,100,000 



Total 1,038,800,000 



QUESTIONS ON THE CHABT. 

Id vbiob of tb« Qnud DiTisIana of the globe ar* the Caecwiui race most nnmeroui I 
— In wbich tbe MoDgoluui ? — Ths EcbiopianF— Wbieb rata priDdpoll; iobsbit 
iBlnndi?— On wbiob Continent do jon find the Am mean ran*?— On wbioh Ibo greatei 
part of the Hongollui rmcs I 

To what raeado the Hindooi belong! — Tbs Nublnns 7— The Arab>r — Are all the 
Vuietiea of the Canouian raea alike adruiced in ciriliiaUon 7— Wbich do fon think tbe 
more enterpiiiing peopls, tbs EnglUb or tb« Feraiaiia7 — The Freaeh or the Aiabi?— 
The Qermani or tbe Abyaiinumi 7 — Tbe Nnbiana or Swodea 7 

Are tbs men who Inhabit the norlheni parte of the Continent Inferior or anperior to 
tboae who lira in the North Temperate ZoDe7 — How do the people who inbabit tbe 
Torrid Zooe oompue with tboae who reaide in the TemperaUf — Wbiob are aanally 
the moat eDterprising olSMi tboae who live on ialanda, or thoae who dwell on conti- 
nenta 7 — Qive illoetrationa to prove jina etalmnent. 

To wbatiaoB do the Chinaae belong 7 — Tha JapaneaeF — Whish of theae two vaiietiei 
Inhabit itlsnda? — In what Grand Diviaion of tbe globe do yon find Birmana7 — What 
part of the American Continent i> inhabited b; a variety of tbe Uongoliao race? — 
Which ia moat advanced in eivUiiatloa, this variety or the Chinese? 

Ii there any diSereiioe in tbe pbyaleal appearance of the various tribes of tbe Ethio- 
pian race 7— What kind of a people ere the ADatralians 7— To what race do they belong T 
—Which are nsoatly the talltat, Hottentota or Patagoniang 7 — Whioh are moit advanced 
In clTiliiation, Fonlaba or Anilralians F — To what race do tbe Fapuana belong 7 — To 
what the Haytiane 7 

What ia tbe eoIoT of tbe Malays? — Do they principally inhabit idanda or continents? 
— In what Oraod Divieion are they fband 7 — To what race do tbe inhabitanli of the 
Sandwich Island* belong? 

What race fornierly inhabited nearly all of Ameriea? — What is the present character 
of this race? — la It increasing or deorea«ing in nnmbera? — Who inhabit the northern 
part of America? — To what race do they belong 7 — Name the tribe inhabiting Iba 
moat aonthem portion of tbe American Continent 7 

Which Orand Division oonl^na the greatest popnlaUon ?—Wbicb tbe least?— Which 
race ia most muneroQa?— Which ii leaat in namber 7 — Wbiob race ia moat nnmerons, 
Ibe Malay er the Indian 7 — The Ethiopian oi 
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THE UNITED STATES 



CHAPTER I. 

GEOGRAPHICAL POSITION AND EXTENT.— PENIN- 

SULAS, CAPES, AND ISLANDS. 

I. The United States occupy the central part of the northern 

division of the American Continent. They are washed by the 

Atlantic Ocean on the east, and the Pacific on the west ; by the 

chain of great lakes on the north, and the Gulf of Mexico on 

the south. 

The United States extend through 24}^ of latitude, from the parallel of 
Key West, in Florida, 24° 32^ to the parallel of 49°; and through 67° of 
longitude, from the 67th to the 124th meridian, — nearly one-sixth of tlie 
distance round the globe. A line drawn on the 40th parallel of latitude, 
from their eastern to their western boundary, would have an extent of 2650 
miles ; and one drawn on the 98th meridian of longitude, from their northern 
to their southern boundary, would have an extent of 1600 miles. The entire 
area of the country may be stated at about three millions of square miles. 

II. The coast-line of the United States is comparatively un- 
broken, the sea rarely penetrating far into the land ; and on the 
other hand, the land in but few cases projects any great distance 
into the ocean. 

In these respects, there is a wide difference between the United States and 
Europe, which is especially noted for its deep and extensive inland seas, 
branches of the great ocean, so valuable for purposes of navigation. The 
United States, however, are amply compensated for their want of such faci- 
lities, by numerous navigable rivers, and the chain of great lakes which forms 
a part of the northern boundary. 

The extent of the coast-line is estimated as follows:-^ 

AHantie Cout, from month of St Croix River, Maine, to Cape Sable, 

Florida 2525 milea. 

Coast of Gnlf of Mexico, from Cape Sable to month of Rio Grande... 1925 " 
Padfic Coast, from the ParaUel of 32^ 30' to that of 49^ 1750 " 

Total 6200 « 

The principal branches of the sea extending into the land are Chesapeake, 
Delaware, and Massachusetts Bays, and Albemarle and Pamlico Sounds on 
(he Atlantic coast, and the Bay of San Francisco on the Pacific coast. The 
principal bodies of land projecting into the sea are the Peninsulas of Florida 
on the south-east, and Gape Cod on the east, both' extending into the 
Atlantic Ocean. 

Give the bonndaries and extent of the United States. — How does Its ooast-line com- 
pare with that of Europe? — Name the principal bodies of water projecting into the 
land.— Name the principal points of land extending into the ocean. 



Most peninsulas have the line of their greatest extent from north to south, 
as Florida. The Peninsula of Cape Cod is an exception, extending first in 
an easterly direction, then turning to the north, and terminating in a low, 
sandy point. 

The Golden Gate is the channel connecting the Bay of San Francisco with 
the Pacific. Long Island Sound is a shallow body of water north of Long 
Island, through which is carried on much of the commercial intercourse be- 
tween the city of New York and the New England States. 

III. Many inferior projections of land, known as capes or 
points, extending a short distance into the ocean, mark the 
entrance of bodies of water into the land, or the pointed termi- 
nation of bodies of land in the ocean. 

Cape Ann and Cape Cod, the terminating point of the Peninsula of Cape 
Cod, mark the entrance of Massachusetts Bay. Montauk Point is the eastern 
extremity of Long Island. Sandy Hook marks the entrance of New York * 
harbor; Cape Henlopen and Cape May, of Delaware Bay; Cape Charles and 
Cape Henry, of Chesapeake Bay. 

Cape Hatteras (the dread of mariners). Cape Lookout, Cape Fear, Cape 
Canaveral, and Cape Florida, are low, sandy points, projecting into the 
Atlantic Ocean. Cape Sable is the south-west point of the Peninsula of 
Florida. Cape Romans and Cape St. Bias are points extending into the 
Gulf of Mexico. Points Conception and Delgado, and Capes Mendocino, 
Orford, Foulweather, Lookout, and Flattery, project into the Pacific. Cape 
Orford is the most western point of land in the United States. 

rV. Numerous islands are scattered along the various coasts 
of the United States, most, if not all, of which give evidence, both 
by their geological structure and geographical position, that they 
were once a part of the main land, and have been separated from 
it by some convulsion of nature, or violent storm, or by the long- 
continued action of the waters of rivers and the ocean. 

The islands of the Atlantic coast, north of the Peninsula of Cape Cod, are 
mostly of granite formation, and considerably elevated above the sea. 
Mount Desert Island, on the coast of Maine, containing an area of about 
150 miles, is the largest 

South of this peninsula, on the Atlantic coast, and on the coast of the 
Gulf of Mexico, the islands are generally low and sandy. Long Island, eaat 
of New York, containing an area of 1450 miles, is the largest Nantucket 
Island, and Martha's Vineyard, east of Long Island, and the Tortugas and 
Florida reefs, south-west of Florida, are the other principal islands. 

The Santa Barbara Islands are a barren, rocky group, situated in the Pa- 
cific Ocean, off the coast of California. They contain several good harbors. 

Name the prinoipal capes along the coaat of the United States. — ^What is the character 
of the islandB north of Cape God Peninsula? — ^What of those on the Atlantic coast south 
of Cape God, and on the coast of the Gulf of Mexico ? — Describe the Santa Barbara Islands 

(78) 
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I ^ CHAPTER II. 

\ MOUNTAINS. 

I. The moantain-chainp of the United States may be consU 
j AetaA as constituting three different systems, namely: the Alle- 

gliaoy, or Appalachian ; the Rocky Mountain, and the California 
' systemB. 

II. The Alleghany system extends in a HOuth-west direction, 
in a line nearly parallel with the Atlantic coast, from the Gulf 
of St. Lawrence to about the 34th parallel of latitude, or within 
about 200 miles of the Gulf of Mexico. In some parts of its 
extent, this system consists of a single chain ; but it is generally 
composed of several parallel ranges, with valleys between them. 

For a mora particular description of this sjetem, let the Highlanda of the 
HadMin Kiver, which have an elevation of from 1000 to ITOO feet, be asBotiied 
M a atartiD^paiDt. 

FTom the Highlands, in a aonth-west direction, at a distance from the 
Atlantic Tarying from 50 to 300 miles, is a nearij continaons ohain, the 
most eutem range of the system, which is final)/ lost in a series of slight 
elevations, between the head-waters of the Savannah and Chattahoochee 
Rivera, abont latitude 34°. South of the 40th parallel, this chain ia known 
ai the Blue Ridge; north of it, as the Kittatinnj, or Blue Mouniaina. 
Haunt Mitchell, a peak of the Blue lUdge, is the highest elevation of the 
Alleghany system. 

West of this range are several lidgep, known in different parts of their 
extent by difibrent and local namea. The principal of them, named in tlie 
order from east to west in which they occur, are the Alleghany MuuDtatna, 
Laurol Ridge, Chestnnt Ridge, and the Cumberland Mountains. 

From the Highlands, in a north-east direction, a continuous chain mny 
be traced, through Connecticut, Massochusetta, and Vermont, into Canada. 
In Vermont, this chain is known as the Green Mountains. 



View of the Willey Hauia ind NoUh, Wbit« Hoantwua. 

The White Mountainii of New HampshiTe, so noted for tbeir grand and 
beautiful scenery, are a spur from the Appalachian system. An irregular 
ebnin of high lands, which extend acroaa the State of Maine, above the 
head-waters of the Penobscot and Kennebec Rivera, may also be regarded as 
■n outlying spur of the aame system. Mount Kstahdin, 5000 feet bigh, and 
Mars Hill, 1683 feet in height, are tbe principal elevations of the Maine 
Highlands. 

North of the Highlands, in the Stale of New York, are the two groups 

Sunt tbe three mouDtain-fj'SUme of tbe United Stit«.— Which of them border) tbe 
Atlintifl oonltr — Nime tbe priocipil nagm of the Allfgbin; ■;■ torn loatb of tbe 
HudiOD River.— Same those north-e«sl of tbe Uudwn.— Wbicb ire tbe prineipBl ele- 
TBtioni of Ifaa Hsine Eigblandi? — Nattie the two mouDtsia-graupi in tbe State of 
Neir York. -Whore i< tbo Vullej nf Virgini.T 



of the Catakill and Adirondack Mountains. The Catskill Monotains are 
much visited by tourists, and greatly admired for the beautiful scenery in 
which they abolind. 

Regarding the Alleghany system aa a continuons ohain, its entire length 
from the northern bonndnry of Vermont, Lat. 45°, to where it disappears 
in the low lands of Alabama, Lat. 33° 30', may be stated at 1300 miles. The 
system ranges in width from 30 to ISO miles, averaging, perhaps, about 60 
miles. The average elevation is from 2000 to 3000 feet. 

Between the different ranges are many valleys of greater or less extent. 
The Valley of Virginia, west of the Blue Ridge, is the moat extensive of them, 
and bos been long noted for its beauty and fertility. 

III. The Rocky Mountain system of the United States is a 
part of the great American chain which extends from the Arctic 
Ocean to tbe Straits of Magellan. 

The main chain of this system extends in a southerly direction, entirely 
across the Dnited States, forming the water-ahed between the Atlantic and 
the Pacific Oceans. From the northern boundary of the country to the 38th 
parallel of latitude, this chain is knoivn as the Rocky Mountains — thenoe to 
the aouthem boundary, as the Sierra Madre. 

A spur, called the Black Hills, branches off at about the 40th parallel, 
and extends in a north-east direction, nearly to the Miaaouri River. From 
about the same parallel, a nearly continuous chain may be traced in a south- 
erly direction, east of the Rio Grande, into Texas. In various parts of its 
extent this chain ia known by different and local names. The Guadalupe 
Mountains and Sierra Diavolo are among the principal rangea. 

The Wahsalch Mountains are an important branch of the main chain. 
They extend in a sonth-weat direction, from about the 42d parallel, nearly, 
or quite, into the State of California; perhaps uniting the Rocky Mountain 
and California systems. 

rV. The California system of tbe United States comprises the 
mountain-chains of the country west of the Rocky Mountain 
system. Tbe principal ranges are tbe Cascade, the Sierra 
Nevada, the Coast, and the Blue Mountains. 

The Coast Mountains, the most nestern chain, eitend along tbe Pacific 
coast from the southern boundary of California to the Strait of Fuca. They 
BTB of inooDsiderahle elevation, rarely rising more than 2000 or 3000 feet; 
their distance from the ocean varying from 30 to 60 miles. 

The Sierra Nevada Mountains branch off from the coast-range at about 
the 35th parallel, and extend in a northerly direction to about the 43d 
parallel, where they are merged in the Cascade range. The gold-producing 
valleys of the Sacramento and San Joaquin Rivers lie between the Sierra 
Nevada and the Coast Mountains. 

The Cascade range extends from about the 40th parallel, between the 
Sierra Nevada and Coast Mountains, across the Territories of Oregon and 
Washington into British America. It is the loftiest chain of mountains in 
the United States. Several of tbe peaks are volcanic, and from some of them 
smoke and ashes still occasionally iaaue. The Blue Mountains are a spur 
from the Cancnde range, which extend in a north-eastern direction from 
about the 43d parallel to Lewis River. 

The entire country between the Cascade range and Sierra Nevada on the 
west, and the Rocky Mountains on the east, [a more particular description 
of which will be found in the next chapter,) ia an elevated table-land, trn- 
«ersed by many mountains:haine and broken ridges, which frequently unite 
the two mountain-systems just described. 

V. Most of the ranges of the Alleghany system, as well as the 
Coast chain of California, are covered with vegetation to their 
summits ; while the loftier heights of the Cascade range, Sierra 
Nevada, and Rocky Mo intains, are barren and inacceBsible : 
many of the peaks hein(, perpetually covered with snow, and 
vegetation only occurring on their lower slope and at their base. 

Ofirbit great cb^n <■ tbe Rack j Mountain tjatem a part? — Name loine of tbe prin- 
oipal tpore or thi> syitem. — What doei the Califomiii sjitem comprise? — Deicribe Ibe 
CoMt ebain.— Caicade rnDge.- Sierra Nevada.- What ia the cbaraotcr o( tbe eonutry 
belween tbe Rockf HounUinB and tbe Cascade range and Sierra Nevadar — Wbxt it 
■aid of Ibe growib of vcKetatiun un th»e monnuiui 7 
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CHAPTER III. 

GENERAL SURFACE OF THE COUNTRY. 

I. The diTersities in the surface of the United States may be 
moat conveDiently described by considering the entire country as 
constituting seven distinct Hydrographical regions, or sections, 
the waters of which flow in opposite directions into different 
bodies of water, or different parts of the same body. Their 
names and areas are aa follows : — 

AmlnSqntinMllM. 

1. The St. Lswrenca BuId 130,000 

2. The AUmitio Slop* «0,(ll)0 

S, Ttae Misiiiiippi Valley 1,300,000 

4. The TeiM Slope - 280,000 

5. The P«ciBc Slope 630,000 

S. Ths Inland Baiin of Dtah <Grei( or Fremont Bulii] 220,000 

7. The Baiin ot tbo Bed River of the NoTtb _ 20,000 



Total ... 



... :;, 000,00' 



The wat«T-Bhed separating the different regions is, in iome cases, a 
mountain-chain — as the Roclcj Mountains, which separate the MiesiBsippi 
Valley and the Pncific nlope ; and in others, it is a verj slight eJcTntion nf the 
general surface — as Ihe water-shed dividing the St. Lawrence Basin from 
the Valley of the Hiasiasippi, on the prairies of Illinois and Wisconsin — the 
elevation of which is scarcelj perceptible. 

II. The St. Lawrence Basin inclades that portion of the 
, United States, the waters of which flow into the St. Lawrence 

River, or into the chain of great lakes, of which that river is 
the outlet. 

It embraces a part of Vermont, New York, PennsjlTania, Ohio, Indiana, 
Illinois, Wisconsin, Minnesota, and all of Michigan. The entire region is 
It welt-wooded, fertile plain, varying in elevation above the level of the sea 
from 300 to 1500 feet. 

III. The Atlantic Slope includes the region drained by rivers 
flowing into the Atlantic or Gnlf of Mexico, from the River 
St. Croix to the Mississippi. 

It embraces all the New England States, except a part of Vermont ; all 
of New Jersey, Delawnre, the District of Columbia, South Carolina, and 
Florida ; and a part of New York, PennKjlvania, Virginia, Maryland, North 
Cariilina, Qeorgia, Alabama, and Mississippi, 

The nortb.eastern section of this slope extends from the River St. Croii 
to the Hudson. It is a hilly and generally fertile country, abounding in 
limpid streams, dear lakes, and ponds. It increases in width from the 
Hudnon towards tbe north-east. 

The EDuth-weslem section widens from the Hudson towards the Oulf of 
Mexico. This section embraces two distinut divisinns. The firtt is a low, 
level plain, immediately adjoining tbe ocean, above which it rarely rises 
more than 100 feet. Along tbe Atlantic coast this division is about 100 
miles wide. It includes all of tbe Peninsula of Florida, and a tract along 
the Gulf of Mexico 150 miles in width. 

From the Hudson to the Roanoke River this is a sandy region, which, 
though not naturally ferdle, is susceptible of being made bighly productive 
by cultivation. South of the Roanole, this plain aboundij in swampH, 
though there are extensive tracts of sand; land covered with pine forests, 
and a considerable extent of rich alluvial soil. 

The tract of land between tbe mountains and the section already described, 
which has an average elevation of about 1000 feet, is a plain, sloping to the 
south-east. It is a well-watered, beautiful, and highly-fertile section ; one 
of the most attractive ond richest districts of the United States. 



Ksme (be H;drogr>phicil regiona ii 
Peeeribe the waler-ebed eeparniing the 
of the SuLawrenceBaaio? — What Si 
|Kilit>P4l diTJfiona of Ibe Atlantic Slope 



lY. The Mississippi Valley includes the vast tract of conntry 
drained by the Mississippi River and its tributaries. It extends 
from the Alleghany to the Rocky Mountains, and &om the Gulf 
of Mexico to the northern boundary of the conntry. Near the 
Gulf, this Valley is less than 100 miles wide, and on the 40th 
parallel of latitude its width is 1350 miles. 

The political divisions embraced in this Valley are portions of New York, 
Pennsylvania, Maryland, Virginia, North Carolina, Georgia, Alabama, Mis- 
sissippi, Louisiana, Ohio, Indiana, Illinois, Wisconsin, Minnesota, Ntw 
Mexico, and Texas ; and all of the States of Kentucky, Tennessee, Arkansas, 
Missouri, and Iowa — with Nebraska, Kansas, and Indian Territories. 

The Missisuppi Valley forms the chief port of the southern slope of tbe 
great North American Plain, described on page 17. It comprises more than 
two-fifths of the entire area of the United Stales, and is for the most part a 
region of unrivalled fertility. 



That portion of tbe Vnlley east of the Mississippi River has a very gradual 
ascent to tlie base of tbe Alleghany Mountains — the average elevation may 
be 500 feet. Almost the whole surface, with tbe exception of the prairie 
regiiins of Wisconsin and Illinois, was originally clothed with forests, and 
a large extent yet continues so. 

From thp Mississippi River, westward to within from 200 to 400 miles of 
the base of the Rocky Mountains, the land has a gradual ascent of about six 
feet to the mile. The greater part of this section is prairie country, on 
whioh there are no trees, except upon the borders of the streams. Some 
tracts of prairie land are very level, while others are undulating, all being 
covered with a heavy growth of grass. 

Tbe country east of the Rocky Mountains, for a distance varying from 
200 to 400 miles, is a desert plateau, from 2000 to 5000 feet in elevation. 
"Recent explorations prove," says the Hon. Jefferson Davis, Secretary of 
War, in his recent report on the explorations for the Pacific Railroad, "that 
tbe soil of the greater part of this region is, from its conetitnent parts, 
neceHsarily sterile ; and that the remaining part, although well constituted 
for fertility, is, from absence of rain at certain aeasons, except where capable 
of irrigation, as uncultivable and unproductive as the other." 

V. The Texas Slope includes all that portion of the United 
States, west of the Mississippi Valley, drained by rivers flowing 
into the Gulf of Mexico. 

The political divisions of this region are nearly all of Texas, a part of 
Louisiana, and a large portion of the territory of New Mexico. 

9 United States maybe divided. — State ths extent of the Misaiteippi Valley.— Name the political diviiiona included in 

-Whatiilhecbsracler of the land this Valley.— What part of it in nell vooded?— What part of it ia prairie 7— What por- 
I tBble-lanil7 — Is any portion eterile7 — n'hatportof the Cnited Slatei is included 
-Deecrilie each of tbe phyiical diviiiona. ! In the Teiai Sloped — Mame the political divieions of tbia dope. 
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This slope comprises Ihreo separate diTisions. The first is n low plain, 
rrom 30 to 60 miles wide, which bordon immediatelj on the Oulf. This 
section is in general an extremely fertile region; (be riTer-bottoma sre 
rsmukablf productive. It contains extensive euie-br&kea and some 
swamp lands. 

The second division extends further inland, a distance of 150 or 200 miles. 
This is a gentlj nndnlating, prairie country, which gradnally rises towards 
the north-west, to an elevation of about a thousand feet. This is also a fer- 
file region, and admirably adapted for gruing. 

The remaining division is a lofty table-land, which is traversed by several 
mountain-ranges. The eastern part of this plateau is called the Llano 
Estacado, or " staked plain." It was so named by the Mexicans, who drove 
■takes in the ground as a guide to their route across it. This plain is nearly 
as large as the entire State of FenuBylvania. It is at certain seasons of the 
year enUrely destitute of water ; it is scantily supplied with grass, and not a 
single tree is to be seen upon it. 

The Valley of the Rio Qrande, and some Other narrow valleys, are perhaps 
the only fertile tracts embraced within this division. 

Along the eastern borders of this sterile region, stretches a remarkable 
belt of wood-land, called the " Cross Timbers." It is about 400 miles long, 
and from ten to twenty-five miles wide, and separates the fertile low-land 
plains from the desert plateau. 

YI. The Pacific Slope includes that portion of tbe United 
Stat«8 drained by rivera flowing into the Pacific Ocean. ' 

This section comprises the greater parts of the States of California and 
Oregon, nearly all of Washington T«rrilory, and a part of Utah and New 
Mexico, It forms three separate divisions, the Western, Northern, and 

Southern. 

The Western division embraces the country between the Coast Mountains 
and the Pacific, and the valleys between this chain and the Cascade range 
and Sierra Nevada. This is a region 1200 miles In length, by 120 miles in 
width, containing an area of about 140,000 square miles. It is a moderately 
elevated country, generally well watered and exceedingly fertile, and is the 
only extensive section of the Pacific slope capable of supporting a dense 
population. 

The Northern division embraces the section north of the Great Basin, 
between the Rocky Mountains and the Cascade range. This entire region 
is a table-land, with an average elevation of from 2S00 to 3000 feet, traversed 
by many broken mountain-ridges. It is described by the lion. Jefferson 
Etavis, as " n region of general sterility," to which " there are exceptions in 
the mountain valleys, where the soil is better constituted for fertility, and 
the rains are more abunilant; but although portions of these are suitable for 
agricultural purposes, they are better adapted to grajing." 

The Sonthem division of the Pacific slops includes the country lying be- 
tween the Wahsatch and Rocky Mountains, which is drained by rivers 
(lowing into the Oulf of California. It is in general a table-land, with an 
average elevation of about 4000 feet ; and like the Northern division, is tra- 
versed by many broken mountain-ridges. Near the 32d parallel, the surface 
of this plateau is described by the Secretary of War, as being so level that 
scarcely any preparation is necessary (except through the mountiUD -passes,] 
to fit it to receive the superstructure for a rsjl-road. 

Like the Northern division, this region is one of general sterility. Some 
of the valleys and mountain slopes are fertile, and considerable tracts are 
well adapted for gracing; but it also contains extensive desert tracts, on which 
very little rain falls, and no vegetation is found. 

VII. The Inland Basin of Utah (Great or Fremont Basin,) 
includes a conaidorablo tract of country, the waters of which do 
not flow into the ocean, but arc lost in the sand, or by evapora- 
tion, or flow into lakes which have no outlet. 

This basin embraces most of the Territory of Utah and a small part of 
Califuniin, Oregon, WiLnhington, and New Mexico. 



Dficriba each of (he three pbjsico! dirigii 
dilliioni at Ibe Pacifio Slope. — Tbc pb;ii> 
l^rliic? — What is the genersl ahsrncWr of 



I of the Texu Slope. — Name tli« political 
1 diTiiioDS. — Whioli or Iheie diriiiosa U 
e >oil of th« othar divUioni? 



The Great or Fremont Basin is a plateau with an average elevation ol 
about 5000 feet, surrounded by rugged mountains. It is a dreary, desolate 
region, abounding in salt lakes ; a few of the valleys on its eastern side are 
made fertile by irrigation, and these alone are inhabited by civilised man. 
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Viaw of Salt Lake Vslle;, tn Fremont Basin. 

VIII. The Basin of the Red River of the North includes a 
email tract of country in the northern part of Dakota and Min- 
nesota, the waters of which are drained by that rivet into Lake 
Winnipeg, and thence by Nelson's Rirer into Hudson's Bay. 

The section of country embraced in this basin is a plain, elevated about 
1500 feat above the level of the sea. It Is a tract similar in all respects to 
the adjoining regions, which are drained by the Mississippi and St. Law- 

The water-shed which separates the Mississippi Valley from this basin 
marks the highest elevation of the great North American plain, which ex- 
tends from the Arctic Ocean to the Gulf of Mexico. From this line south 
to the Oulf of Mexico, and north to the Arctic Ocean, there is a gradual 
descent. The elevation of this water-shed is so slight, that during high 
water, caused by heavy rains, boats may pass from one basin to the other. 

IX. From the preceding descriptions, it will be seen that the 
fertile slopes of the Pacific arc separated from the rich prairies 
of the Mississippi Valley and Texas Slope by a belt of mountains 
and table-lands, varying in width from 700 to 1300 miles. 

The soil of the country included in this belt is generally sterile ; much of 
it is, from its nature, hopelessly so. There are other tracts, however, the 
soil of which is naturally fertile, and which is unproductive only on account 
of the want of moisture. Some sections, it is supposed, may be mode fertile 
by irrigation ; and other desert tracts may be made passable by digging 
wells, or sinking Artesian wells. Through some of the mountnin-passes of 
this belt it is proposed to construct a rail-rood to the Pacific. 

It will also be perceived that this belt is the only sterile tract of conntry 
of any considerable extent in the United States^ the Pacific Slope, and the 
entire region east of the barren plateau which stretches along the eastern 
base of the Rocky Mountains, being in general rery fertile sections. 

Describe the Inland Basia of Utab. — A portloo of what Territoriei ire Ineladed in 
this Buin? — Ig the sail d[ this region ferUle ? — Describe the Buio ot the Red tUiei- 
of the North.— The tract of couotrj between the PuiUo Slope and Uluinippi Valley. 
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CHAPTER IV. 

RIVERS AND LAKES 



I. The' rivers and lakes of the United States maj be considered 
in connection with the seven Hydrographical regions described 
in the preceding chapter. 

II. The St. Lawrence Basin is of more importance to the 
United States, for its chain of great lakes, than for the St. Law- 
rence itself, or its tributaries : the rivers of this system within the 
United States being quite insignificant. It is estimated that the 
water of these lakes, if equally distributed, would cover the earth 
to the depth of three inches. Lake Michigan is entirely within 
the limits of the United States ; each of the other lakes of the 
chain is one half in Canada. 

Lake Superior, the Inrgcst body of fresh water upon the globe, is about 
the aiie of New Hampshire, Vermont, MosBachusetts, and Connecticut. Its 
waters are discharged into Lake Huron by the lUver St. Mbtj's, which forms 
for half a mile of its course a, rapid with a fall of 23 feet, entirely obstructing 
the nataral chaaoel of naTigution. A ship canal now obviates this difficulty. 

Lake Huron receivea the watera of Lake Michigan by the Strait of Maoki- 
UBw, a narrow passage eight or ten miles in length, by four or five miles in 
width ; and discharges its own waters by the lUver St. Clair. 

Lake St Clair, a Bhallow body of water, witb an area of about 450 Diiles, 
may be regarded as the widening of the river wfaiob connects Lake Huron 
and Lake Erie. Late Erie receives the waters of the upper lakes, and dis- 
charges them through the Niagara Kiver over the Falk of Niagara, into 
Lake Ontario. 

Lake Ontario, the smallest take of the system, containing an area about 
one thoDsand miles less than Lake Erie, discharges its waters directly into 
the Riter St. Lawrence. Near the union of the lake and river arc the 
" thousand isles " of the St Lawrence. They ore generally masses of rook, 
of small extent, covered with forest trees ; and t« the eye of the admiring 
tourist, who winds his way among them on the dork waters of the river, 
present a scene of indescribable beauty. 

The water of these lakes is remarkable for its clearness and purity, and is 
deep enough for navigation by large veRselB. For commercial purposes, the 
United Slates are as much indebted to this great chain of lakes as Europe 
is to the inland seas which indent het coast. The coast-line of the United 
States upon these lakes is more than 3000 miles long. It is remarkably 
regular, affording few harbors, except such as are formed by the mouths of 
the small rivers belonging to the system. 

These river-harbors, which at best are narrow and difficnlt of entrance, 
determine the sites of the principal oities ; Chicago, Buffalo, Cleveland, Mil- 
waukie, and others, being thus situated. On ocoonnt of this deficiency, the 
storms, which are as violent upon these lakes as upon the ocean, are very 
destructive to shipping. Artificial harbors, or breakwaters, have been here 
ond there constructed to remedy the evil. 

Lake Cham pi sin, Lake George, the lakesof Central New York, and Winne- 
bago Lake, in Wisconsin, are also tributaries of the St. Lawrence. 

Lake Champlun is a beautiful sheet of wat«r, 120 miles in length, and from 
one-half a mile to ten miles broad. It is navigable for large vgbssIs, and 
affords excellent commercial advantages. A free navigation to the Atlantic 
Ocean has been effected by means of improvements in the River Richelieu, 
which forms its outlet to the St. Lawrence. By the Cbamplain Canal, wbiclj 
connects the lake with the Hudson River and Erie Canal, an nnbroken water 
communicadon exists between Canada and New York. 
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only practicable route for on army between Canada and New Tork city ; th* 
country was accordbgly twice invaded by this path. 

m. The rivers of the Atlantic Slope generally flow through 
a mountainous or hilly country, and are obstructed by rapids not 
for from the sea. Except for a short distance, they are nsnally 
navigable only for vessels of a light draught. The Hndson River, 
however, admits of the ascent of large vessels to Hudson ; the 
Delaware, to Philadelphia ; and the Potomac, to Washington, 

The rivers between the Hadson and Mississippi (exoept in Florida,) fnll 
in cascades over the edge of the upland country. This point marks the 
limit of steam navigation, and determines tbepositionof important cities and 
towns : as Paterson, Trenton, Richmond, and Augusta. 



Harpst'i Ferry. 

The passage of the Atlantic rivers, through mountain-gorges *nd over 
falls, is often marked by the most striking scenes of natural beauty — such 
as the Palisades of the Hudson, the Foils of the Passaic, the Delairarc Gap, 
and the passage of the Potomac through the Blue Ridge at Harper's Ferry. 

The water-power afforded by the rapids and falls of the rivers of this 
system ie immense, and gives rise to large manufacturing cities — us Lowell 
and Manchester, on the Merrimack River. Where the country is hilly, the 
valleys of the rivers often afford the most practicable route for the construc- 
tion of railways. 

The hilly regions of New Eugland contain many beautiful lakes, of which 
the rivers of this slope are the outlets. Moosehcnd Lake, in Maine, is the 
largest of them. Lake Winnipiseogee, in New Hampshire, is greatly ad- 
mired for its beautiful scenery. The marshyregions of Florida also abound 
in lakes. Lake Okechobee is the principal one. 

IV. The Valley of the Mississippi has an area inferior only to 
that of the Amazon, and, extending through so many degrees of 
latitude, embraces the climate and productions of three diflereut 
zones. It is the finest portion of onr country, and its vast 
resources of agricultural and mineral wealth are yet but par- 
tially dcTcloped. 

Are tbe rirera of the AUantie Slope genenll; Davigable any great ditlacee? — Wb;F 
—What point la their eoorM marbi Uie pontioD of importut oities F—Wbj ?— Of vbat 
Die are tbe rapid) and falls of these riven F — Name aome of the lakes of tb[a elope ?- 
Dssrribe the Valley of tbe MiatiBBlppL 
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Tbe UUaUaippi River risM in a marabj region, about 1600 feet abOTo the 
l«Tel of the Ma ; aod, in it« passage to the Qalf, meet* with onlj tvo obstrao- 
tioDS — the FaJlaof St. Antbonj, aodof Peclcngama. Above the mouth of the 
Hisaouri its waters ore clear and bright ; but that mightj Btrsam pours in 
a turbid flood, whioh Imparts a different character to tha remainder of its 
course. In this latter division tbe river is remartcabl; winding ; hj a short 
eut of a mile or two, the traveller might sometimes save a oirooit of thirtj 

Below the Ohio, tbe low bonks, subject to periodical overflow, afford 
few favorable sites for large towns, except apou the high blufi on the east 
aide ; at these points, accordinglj, Memphis, Nat^Lei, Vicksburg, and others, 
are situated. 

The Mississippi is navigated prinoipallj b; steamboats, though hirge 
Bailing vessels ascend to New Orleans, and might go much further. Above 
the Missouri the small tributaries are very numerous; but most of them 
are navigable oiilj for steamers of light draught. Some of these steamers 
draw less than two feet of water. 

V. The Missouri ("smoky water,") wliich is commonly classed 
as a tributary of the Mississippi, is, strictly speaking, the parent 
stream ; for the Miaaissippi, before the union of the two rivers, is 
greatly inferior in size to tbe Anssouri, and receives from it its 
most distingniahing characteristics. 

Tbe Misaonri riees in tbe Rockj Mountains, and the springs which form 
its source are not more than a mile from the head-waters of the Columbia. 
At tbe distance of about 400 miles from its source, the Missouri flows through 
a mountain-gorge, called the "Gates of tbe Rookj Mountains." For a dis- 
tance of six miles, the rocks rise perpendicularly from the water's edge to 
the height of 1200 feet; and for the first three miles, there is onlj one spot 
on which a man could stand between the water and the mountain-side. 
About 110 miles further dovm the river, are tbe Great Falls of tbe Missouri, 
which, nest to Niagara, are the grandest in North America. 

Tbe Missouri is a wild and turbulent river. Its current is very rapid, and 
the channel is rendered exceedingly intricate by numerous sand-bars 'and 
■nags. Yet, when not obstructed bj ice, it is navigable fur steamers drawing 
from eighteen to tw^ty inches of water, from its mouth to within fifteen 
milee of the Great Falls, a distance of nearly 2500 miles. 

The Kansas, Nebraska, and Yellow Stone Rivers, are the three principal 
tributaries of the Missouri. The Kansas ("good potato") River, in the lower 
port of its conrso, drains an exceedingly fertile prune country; and, with 
the exception of rapids, which could be obviated at a moderate cost, is navi- 
gable for 150 to 200 miles. The Nebraska ("flat water,") is a shallow stream, 
noted fur its rapid current. It is not navigable, but derives importance ^otn 
the fact that its valley forms the priDcipol route of emigrants to California. 
Tbe Yellow Stone is said to be navigable for 200 miles. 

YI. The Ohio is, next to the Missouri, the most important 
tributary of the Miasiasippi River. The Basin of the Ohio afforda 
About 5000 miles of navigable waters. 

The Ohio is formed by the union of the Alleghany and Monongahela 
lUvers. Its cnrrent, though at first rapid, rarely exceeds a velocity of three 
miles an hour. There is no important obstruction to navigation, except the 
rapids at Louisville ; which, however, ore avoided by a ship canal. These 
rapids are not so great an obstacle as the shallowness of the river in the dry 
months of summer. The ice in winter is another serious diDodvantage. 

The rivers which flow into the Ohio, on its south side, generally rise on 
Ihe declivity of the Alleghanies, or among tbe hills which branch off from 
Jiat mountain-system. On this account, most of them are obstructed bj 
rapids in some port of their course, requiring tbe construction of dams and 
j>cks to avoid the difficulty. The rivers upon the north side (except the 
MUghany and Wabnsh,] are only navigable to a limited extent, but they 
ire of great value in supplying water to tbe canals by which their oonrse 
<B accompanied. By suoh artificial means, navigation is extended to the 
remotest parts of the Ohio Basin. 

The Wabash, Cumberland, and Tennessee, are tbe largest affluents of the 

Whiih ii tbe largar, the MiMiuippt or the Hiuonrl River? — Deicribc thg Miuouri 
Riftr. — Svm its tbrea principal (ributaries. — Deiorlbc eaob of tbcm. — What Ii the 
length of tha nsrigabli' water* o. t.\e Ohio RlrerF 



Ohio River, The Wabash b navigable for more than 300 miles ; the Cum> 
b«rland, at high water, for large steamers to Nashville, 200 miles, and for 
small boats 300 miles farther. Steamers ascend the Tennessee River to the 
Muscle Shoal Rapids ; above them, navigation is resumed, and extends to 
Knoxville, in Tennessee. The Alleghany, Monongahela, Great Kanawha, 
Muskingum, Kentucky, Licking, and Qreen Rivers, are all navigable. 

VII. The Red River riaes in the Llano Egtacad^. In the first 
sixty milea of ita course, the river haa worn for itself a channel, 
or canon, bo deep and narrow that the banks rise abruptly from 
the water's edge to the height of 500 to 800 feet. For 500 miles 
below the Llano E»taeado, the river Bows through a dry and 
sandy region, nearly destitute of trees. In the remainder of its 
course, the coontry is rich and well wooded. 



Red River CoSod. 

The Great RaA is the most important obstacle to navigation. It is formed 
by drift wood, which becomes lodged in tbe swampy expansion of the river, 
some distance above Shttfveport, and obstraots the channel for a length of 
70 miles. Both aljove and below tbe Great Kaft, the Red River, during the 
greater part of the year, is capable of navigation, by small steamers, for 
several hundred miles. The Wasbita flows into tbo Red River a short dis- 
tance above its junction with tbe Mississippi, and is navigable for about 
300 miles. 

Vin. The Arkansas River rises in the Rocky Mountains, and 
after flowing through the belt of sterile land which stretches 
eastward from their base, enters a fertile region near tho borders 
of Arkansas. It is navigable for 800 miles during nine months 
in the year. 

Name tbe priacipsl tribataris) of tbe Obio. — What etber rivers of importsDca flow 
into it?— Describe the Red River.— What it the moel UDporlaot obiUele to iU navlga- 

tiuD? — Ducribo the Arkaaaas Biver. 
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Besides the great tributaries above described, the Mississippi receives 
many smaller affluents, most of which are Davigable to a considerable distance. 
The Illinois River is the largest and most important of these minor streams. 
It flows through an extremely fertile country, and a canal, 100 miles in 
length, connects it with Lake Michigan. The Minnesota, Chippeway, Wis- 
consin, Iowa, Des Moines, St. Francis, and Yazoo Rivers, are all important. 

Lakes. — There are many lakes in Minnesota and Wisconsin which contri- 
bute their waters to the Mississippi, to the St. Lawrence Basin, or to Hudson's 
Bay. These lakes, the largest of which is the Lake of the Woods, are beau- 
tiful sheets of water, from one to forty miles in extent. They have pebbly 
bottoms, and are well stocked with the finest fish. Lake Pontchartrain, 
in Louisiana, is a shallow body of salt water, and a branch of the Gulf of 
Mexico. 

IX. Texas Slope, — The largest rivers of this system are the 
Rio Grande, Nueces, San Antonio, Guadalupe, Colorado, Brazos, 
Trinity, Neches, and Sabine. 

Most of these rivers are navigable ; the extent of the navigation depending 
upon the season of the year, and upon local obstructions. Small steamers 
are generally able to ascend to the distance of from 50 to 450 miles. The 
removal of a raft in the Colorado River, near its mouth, would give access 
to a large extent of country. 

"K. Pacific Slope. — The Columbia, Colorado, and the Sacra- 
mento Rivers, are the largest of this system. 

The Basin of the Columbia is of great extent ; yet it lies chiefly within a 
rugged and sterile region of mountains and highlands, where the rivers flow 
through narrow gorges, and over many falls and rapids. In some cases, the 
rivers flow through such deep clefts, that their beds are inaccessible to man 
or beast. The passage of the Columbia River through the Cascade Moun- 
tains, known as the '* Cascades,'' is a scene of great beauty and grandeur. 

The western section of this basin is drained by the Columbia, with its 
tributary, the Willamette, and by two small rivers, the Umpqua and Rogue, 
which flow directly into the Pacific. The mouth of the Columbia is somewhat 
obstructed by a sand-bar ; but vessels of 200 or 300 tons burden can ascend 
the river to the Cascade range, a distance of about 140 miles. Beyond this 
point, no continuous navigation is possible, except for small boats. The 
Willamette, Umpqua, and Rogue Rivers, are navigable to a short distance 
by sea-vessels. 

The Colorado, with its principal tributary, the Gila, flows through a 
barren and desolate region ; and, though of great length, is of little com- 
mercial importance. The Sacramento, with its principal tributary, the San 
Joaquin, and many smaller affluents, drains one of the richest countries in 
the world. The Sacramento and many of its tributaries are navigable for 
steamboats far into the interior. 

XI. Utah Basin. — This singular country has a system of lakes 
and rivers of its own, having no connection vrith the ocean. 
Great Salt Lake is 70 miles long, and 30 miles wide. Its waters 
are so salt that no living thing can exist in them. Utah Lake, 
a body of fresh water, communicates with it by the River Jordan. 
Humboldt River flows into Humboldt LaJre, and forms part of 
the route for emigrants to California. 

XII. The Red River of the North rises in Elbow Lake, in Min- 
nesota, and empties into Lake Winnipeg. In the first 100 miles 
of its course, it forms the line of connection between a multitude 
of small lakes, which seem to be disposed along this stream like 
beads upon a thread. 

» 

Name the principal rivers of the Texas Slope. — Name the three principal ones of 
the Pacific Slope. — Does the Colambia River drain a fertile or sterile region of 
country? — Whicli does the Willamette? — The Colorado? — Into what does the Willa- 
mette flow? — Is the Sacramento an important river? — Why? — What is the peculiarity 
of the rivers of the Utah Basin? — Pescrihe the Red River of the North. 
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XTTI. Recapitulation. — The United States strikingly exhibit 
the effect of rivers upon the prosperity of a country. By theii 
fertilizing power, and the means which they afford to commerce 
and manufactures, they sustain and promote the great branches 
of industry ; and no considerable extent of country can prosper 
without them. By avoiding the occasional obstructions, our river- 
steamers (drawing sometimes only nine inches of water,) pene- 
trate to almost every habitable part of the country, thousands of 
miles from the ocean. 

The water-power of our rivers is not confined to the sites of 
the great manufacturing towns, but is found in almost every part 
of the Union. It will be observed that many of our largest 
cities are upon rivers, either at the mouth, or at the head of 
navigation — these two points being the natural centres of trade. 
The deficiency of forests in the Missouri Basin, permits rapid 
evaporation, and is one of the chief causes of the shallowness of 
this river and its tributaries in summer. The clearing of the 
wood-lands from the basin of the Ohio River is thought, also, to 
have diminished the volume of that river, and, in consequence, 
its navigability. 



CHAPTER V. 
CLIMATE, RAINFALL, AND PRODUCTIONS. 

I. The entire territory of the United States is comprised 
within three zones of climate, namely: the Hot, Warm, and 
Temperate. 

II. The Hot Zone includes that part of the United States 
which lies south of the Isotherm of 70®. It comprises nearly 
all of the Peninsula of Florida, and a small part of Louisiana, 
Texas, New Mexico, and California. 

The climate of this zone is remarkable for its uniformity. The mean 
annual temperature of eighteen different places, as deduced from many 
years' observation, reported in the Army Meteorological Begister, is 72°'44 
The mean summer temperature of the same places is 82°'73 ; and that of 
the winter, 60^*31. The mean annual temperature of Key West, in Florida, 
deduced from 14 years' observation, is 76*^*51 ; that of the summer, 82^*51 ; 
of the winter, 69°'53. The mean annual temperature of New Orleans for 
20 years is 69**'86; of the summer, 82°-27; of the winter, 56*'-53. 

Most of the productions of tropical countries may be successfully grown 
in this zone ; and the sugar-cane, orange, and banana, are cultivated to a 
considerable extent. 

III. The Warm Zone embraces the country between the Iso- 
thermal lines of 70® and 60®. A reference to the map will show 
the narrowness of this zone across the sterile regions of the 
Texas and Pacific Slopes, and the remarkable northward curve 
of its northern boundary near the Pacific, by which it includes 
the fertile valleys of the Sacramento and San Joaquin. 

state some of the uses of rivers, and their effect upon the prosperity of a country .-> 
Within what zones of climate is the territory of the United States comprised ? — What 
part of it is in the Hot Zone? — For what is the climate of this sone remarkable? — 
Name some of its productions. — What portion of the United States is included in the 
Warm Zone? — In what part of the countiy is this sone narrowest? 
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The differonc^) between the oceanic and continental climate is shown by 
a comparison between the temperature of various places in this zone, upon 
or near the coast, and of those situated in the interior. The mean annual 
temperature of two stations near the Pacific coast is 60°'95 ; of five stations 
near the Atlantic coast, 65^*16 ; and of ten stations in the interior, 63°'42. 
The mean summer temperature of the same places respectively is 72^-05, 
80°'O4, and 80°11 ; the mean winter temperature, 49*'-29, 62®-05, and 45®'60. 
It will thus be seen that the climate of the interior is considerably warmer 
in summer and colder in winter thai;! that of the coasts. 

The 8ngar-cane is cultivated in the southern part of this zone ; and nearly 
all the rice and cotton produced in the United States is raised here. 

IV. The whole country north of the Isothermal line of 60® is 
included in the Temperate Zone. From the Atlantic Ocean to 
about the 97th meridian, the temperature decreases quite regu- 
larly towards the north ; the isothermal lines corresponding very 
nearly with the parallels of latitude. From the 97th meridian 
westward to the Pacific, as will be seen by an examination of the 
map, the isothermal lines diverge widely from the parallels of 
latitude, rising much higher on the Pacific than on the Atlantic 
coast. 

This section famishes many striking examples of the effects pro- 
duced upon the temperature of a place, by its elevation, and its exposure to 
winds and currents. Thus the mean annual temperature of Fort Steilacoom, 
on Pugef s Sound, Lat 47'' 1(K, is 50*^82 ; that of Santa F6, Lat. dd"" 4V, at 
an elevation of 6846 feet, 50''-59 ; and that of Fort Laramie, Lat 42^ 1(K, at 
an elevation of 4519 feet» is 50'''06. 

Thus, it appears that Fort Steilacoom, owing to the warm south-west winds 
from the Pacific, and to the influence of the Japan Current, has a somewhat 
higher mean annual temperature than Santa F6, 800 miles further to the 
south. 

Contrasting the climate of the Pacific coast with that of the Atlantic and 
the interior, it will be found that the former is more uniform, and also that 
it varies much less with the latitude. This will be seen by an examination 
of the annexed table: — 



Tempebaturb. 



pAciric Coast. 

Monterey 

San FranoUco 

Astoria 

Ihtbrior. 

St. Louis Arsenal 

Chicago 

Fort Ripley , 

Atlantic Coast. 

Fort Monroe, near Norfolk... 

Fort Golumbus, N. Y. Harbor 

Fort Salliran, Eastport 



Latitado. 



36® 36' 
87® 48' 
46° H' 

38° 40' 
41° 52' 
46« 19' 

40O42' 
440 16' 



Spring. 



53°-99 
540.41 

610-16 

540.15 

440-90 
390-33 

560-87 
480-74 
400-15 



Summer 



580-64 
570-33 
610-58 

760-19 
670-33 
640-94 

760-57 
720-10 
600-60 



Autumn 



570-29 
660-83 
630-76 

550-44 
480-85 
420-91 

610-68 
540-66 
470-52 



Winter. 



510-22 
500-86 
430-43 

320-27 
250-90 
lOo-Ol 

400-45 
810-38 
23090 



Year. 



550-29 
540-88 
520-23 

540-51 
460-75 
390-30 

580-89 
510-69 
430-02 



From this table it will be perceived that Astoria, on the Pacific coast, and Fort 
Ripley, in the interior, are in about the same latitude. Astoria, though 650 
miles north of Monterey, is only three degrees colder. Fort Ripley ia Jifleen 
degrees colder than St. Louis, although it is only about 500 miles further 
north. 

San Francisco, St. Louis, and Fort Monroe, are in about the same latitude. 
The difference between the mean summer and winter temperature of San 
Francisco is less than seven degrees ; of St. Louis, nearly ybr^y^/bur degrees ; 
and of Fort Monroe, ihirty-^x degrees. Eastport is two degrees south of 
Astoria, but is nine degrees colder. 

The various food-plants common to temperate regions — as wheat, Indian 
com, rye, oats, barley, and potatoes — are produced in great abundance in 
the Temperate Zone of the United States. 



Give illustrations of the difference between the oceanic and continental climates. — 
Name some of the productions of the Warm Zone. — What is the extent of the Tem- 
perate Zone of the Unit«d States ? — How does the climate of the Pacifio coast com- 
pare with that of the Atlantic ? — Of the interior? — Give examples to illnstrate your 
statement — What are some of the productions of this Zone? 



V. The United States may be divided with reference to the 
fall of rain into three regions, namely: the Region of Periodical 
Bains, the Bogion of Fret^uent Bains, and the Begion of Scanty 
Bains. 

YI. The region of Periodical Bains comprises the western 
division of the Pacific Slope. 

In that portion of this division sonth of the 40th parallel of latitude, 
scarcely any rain falls in summer, and very little in autumn; The quantity 
in winter somewhat exceeds that which falls during the spring. This 
appears from the annexed table : — 



Amount of Raix in Inohbs. 



San Diego 

Monterey 

San Francisco 

Benioia 

Sacramento .... 



Latitude. 


Spring. 


Summer 


Autumn 


Winter. 


Year. 


32<>42' 


2-74 


0-55 


1-24 


6-90 


10-43 


36<»3«' 


4-43 


0-21 


1-65 


6*91 


12-20 


37^48' 


8-81 


003 


3-37 


11*38 


23*59 


380 13' 


8-40 


001 


2-65 


7-56 


.16-62 


38<> 38' 


9-02 


0-00 


3-74 


8*56 


21-32 



A much greater quantity of rain falls upon that part of the division north 
of Lat. 40^ than south of it ; but, as in the southern division, the largest 
amount belongs to the winter and spring. (See table.) 



Amount of Bain in Inches. 


PortOrford 


LaUtudtt. 


Spring. 


Summer 


Autumn 


Winter. 


Year. 


42*44' 
46® 40' 
47" 10' 


19-12 

9-28 

11-19 


8- 

6-28 

3*85 


19-60 
10-30 
15*20 


26-80 
19-69 
21*61 


68-52 
45-50 
51*76 


Fort Vancouver 


Fort Steilacoom 

















YII. The Region of Frequent Rains extends from the Atlantic 
coast westward to about the 100th meridian of longitude. This 
region, considered as a whole, is exceedingly well watered, the 
rain being quite equally distributed through the different seasons. 

From an examination of the table, it will appear that along the Atlantic 
Slope, as far south as Washington, very nearly the same annual quantity of 
rain falls ; and that it is very equally distributed throughout the year. In 
the Gulf States^ and along the Atlantic Slope south of Washington, the 
annual amount of rain is much greater than in the other sections, and the 
summer rains are much more abundant than those of the winter. In the 
interior the annual quantity is less, and generally much less rain falls in 
winter than in the other seasons. 



Fall of Rain in Inches. 



Northern Atlantic Slope. 

Eastport 

Providence (average 23 years) 

Albany (average 20 years) » 

New York 

Philadelphia (average 28 years) 

Baltimore 

Washington 

Southern Atlantio Slope, and 
Gulf States. 

Charleston 

Savannah (average 9 years) 

St. Angnstine 

Key West 

Pensacola 

Now Orleans 

Baton Bonge 

Interior. 

Burlington, Yt (average 18 years) ... 

Baffalo 

Pittsbnrg 

Detroit 

8t Louis 

Fort Snelling 

Fort Ripley 

Fort LeavenworUi 

Fort Smith 



Spring. 


Summer 


Autumn 


Winter. 


8-88 

• 


10-05 


9-85 


10-61 


11-55 


11-33 


10-30 


9-63 


1113 


11-04 


10-52 


9-31 


10-45 


10-53 


10-15 


10-07 


0-89 


17-45 


10-06 


7-52 


5-00 


10-54 


0-56 


5-80 


8-34 


16-59 


15-35 


7-37 


12-86 


18-69 


13-71 


11-72 


11-29 


17-28 


9-62 


12-71 


15-08 


19-14 


12-48 


15-40 


8-50 


9-23 


13-54 


7-53 


0-38 


9-87 


8-23 


7-48 


8-61 


9-29 


7-41 


4-86 


12-86 


14-09 


8-71 


6-29 


6-61 


10-92 


5-98 


1-92 


6-31 


12-62 


8-42 


213 


7.97 


12-24 


7-33 


2-75 


12.48 


13-03 


9-93 


6-66 



Year. 



39*39 

39-71 

40- 

42-23 

42-8 

42- 

41-20 



44-92 
49-43 
31-80 
47-65 
56-98 
60-90 
62-10 

38-9 

38-80 

34-96 

30'07 

41-95 

25-43 

29-48 

30-29 

42-10 



Into what regions may the United States be divided with respect to the fall of rain? 
— What part of the country is embraced in the region of Periodical Rains ? — In what 
seasons of the year does rain fall here ? — Give examples. — What part of the United 
States is embraced in the region of Frequent Rains ? — In what part of this region does 
most rain fall ? — In what part does least rain fall ? — Give examples. 
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PHYSICAL GEOGRAPHY. 



VIII. The Region of Scanty Rains embraces the country 

between about the 100th meridian of longitude and the Cascade 

and Sierra Nevada Mountains. It includes the northern and 

southern divisions of the Pacific Slope, the Inland Basin of Utah, 

the Table-lands of the Texas Slope, and the sterile region east 

of the Rocky Mountains. 

Among the mountains of this re^on a considerable quantity of rain falls, 
and Tiolont showers are experienced in all seasons of the year. Some of the 
mountain Talleys are also well watered. Thus the annual fall of rain at 
Santa F6, situated on a plateau enclosed by mountains, is 19*83 inches; and 
the fall at Fort Massachusetts, which is situated in a valley 100 miles fur- 
ther north, is 20'54 inches. 

The annual fall of rain in the desert region, through which the Great Colo- 
rado flows, is estimated at three inches ; that of the Inland Basin of Utah, at five 
inches ; of the Great Plain, south of the Columbia River, ten inches ; of the 
Llano Bstacado, ten inches ; and of the sterile region east of the Rocky 
Mountains, from fifteen to twenty inches. In all these sections, scarcely 
any rain falls in summer. 

IX. The greatest amount of rain reported in the "Army 
Meteorological Register," for any given year, was the fall, in 
1846, at Baton Rouge, of 116*6 inches ; the least, a fall, in 1853, 
at Fort Yuma, California, of 1*78 inches. 



CHAPTER VI. 
MINERALOGY. 

I. The mineral productions of any country may be divided into 
a few great classes : as the precious stones, the precious metals, 
the ordinary metals and ores, the ordinary stones, coal, and salt. 

II. Few precious stones of value have been found in the 
United States. Diamonds are said to have been discovered in 
California ; and one has been found in Rutherford County, North 
Carolina. Agates and cornelians are numerous along the banks 
of the Upper Mississippi, and the shores of Lake Superior. 

III. The precious metals are gold, silver, and platinum, all of 

which are found in the United States. 

Gold, in comparatively small quantities, has been obtained for many years 
from a region along the eastern base of the Alleghany Mountains, from 
Maryland to Alabama. It was first discovered in California in 1848, where 
the deposits are among the richest upon the globe. The entire product for 
the half century ending 1854, is stated in Lippincott's Gazetteer at three 
hundred and seven millions of dollars, of which two hundred and ninety- 
eight millions were from California. 

Silver is found, in connection with copper, in the Lake Superior region, 
and also in California and other parts of the country. It is supposed to be 
most abundant in New Mexico. Platinum occurs in connection with gold in 
various quarters. 

IV. The principal ordinary metals and ores of the United 
States are iron, copper, lead, zinc, and quicksilver or mercury. 

Iron is the most important mineral, and it is widely diffused throughout 
the entire country. Nearly 600,000 tons of pig iron were made in 1^0, 

(more than half of it in Pennsylvania); and it is estimated that the pro- 

. ^ 

What sections of the United States are included in the region of Scanty Raine.* — 
State the greatest annui^ fall of rain recorded in the United States. — The least. — Into 
what classes may the mineral productions of any country be divided? — What precious 
stones hare been found in the United States? — Whieh are the precious metals? 



duct of the present year (1856,) is twice as great. Vast quantities of iron 
ore of remarkable purity, forming entire mountains, have been discovered 
in Missouri, and in the mineral region south of Lake Superior. 

The copper regions of Lake Superior are the richest in the world. Thi 
product of this section for 1855, was nearly ten millions of pounds, the esti 
mated value of which was more than one and a half million of dollars. A 
mass of pure native copper was discovered during this year weighing 2^« 
tons. Copper is also found in various other parts of the United States. 

Great quantities of lead are obtained from the mines of Illinois, Iowa 
and Wisconsin. It is also found in Missouri, and in other States. Zinc ir 
procured from the lead region of the Upper Mississippi, and is also found i» 
Pennsylvania and New Jersey. 

The only mines of quicksilver in the country are in California. The oi* 
yields ten times more mineral than any which has yet been discovered elsi 
where, and the production has already been sufficient to reduce its com 
mercial value. 

V. Granite, marble, sand-stone, and lime-stone, are the prin- 
cipal ordinary or building-stones of this country. 

Granite is one of the most important articles of export from the New 
England States, and buildings constructed of this material may be found in 
all the principal places along the Atlantic coast, from Maine to Texas. 
Marble and sand-stone are abundant in various sections of the country. 
These are much used for the construction of buildings in the chief cities of 
the Atlantic slope : as New York, Philadelphia, and Baltimore. Lime-stone 
is the principal building-stone of the Mississippi Valley. 

VI. The coal-beds of the United States are more extensive 

than those of any other part of the world. The coal is of two 

kinds, namely : anthracite and bituminous. 

The principal deposit of anthracite coal is between the Delaware and 
Susquehanna Rivers, in Pennsylvania. About six millions of tons were 
sent to market from this region in 1854. The quantity contained in this 
district may be considered as inexhaustible. 

There are three great bituminous coal regions. The Alleghany coal field 
extends from Pennsylvania to Alabama, and is estimated by Prof. Rogers 
to contain an area of 63,000 miles. The coal-field of Illinois and the Ohio 
Basin underlies the greater part of the State of Illinois, and a considerable 
portion of Indiana, Kentucky, Missouri, and Iowa. A third immense coal- 
field stretches along the eastern base of the Rocky Mountains. Coal has 
also been found in the Pacific Slope, near Pu get's Sound, and in Oregon. 
There are deposits in other parts of the country which would be considered 
large, were it not for the immense extent of those already described. 

VII. In Europe there are extensive mines of rock-salt, and 

this mineral is dug from the ground as coal is in this country. 

In the United States, all the salt produced is obtained by the 

evaporation of salt water. 

Salt springs are numerous in various sections of the country. The richest 
are those at Syracuse, in New York. From four to five millions of bushels 
are manufactured here annually. Large quantities are also produced from 
the salt springs of Western Pennsylvania, from thope of the Kanawha Valley 
in Virginia, from those of Kentucky, and of Southern Ohio. Salt springs 
are also numerous in Texas, New Mexico, and Utah. 

VIII. The Physical Geography of the United States exhibits 
the most extraordinary natural advantages. The mines are the 
richest in the world. The soil and climate are so excellent and 
so varied, that the productions of nearly every Zone are culti- 
vated with success, while but a comparatively small extent of 
territory is barren or unhealthy. The rivers and lakes, equally 
adapted to commerce or manufactures, promote every branch of 
industry, and render all the resources of the country available. 

Whot are the principal ordinary metals and ores? — Describe the production of each. 
— Name the principal building-stones. — From what region is anthracite coal principally 
obtained? — Where is bituminous coal found? — How is salt obtained in the United 
States ? — State some of the natural advantages of the United States. 







MISCELLANEOUS QUESTIONS FOR REVIEW. 



A company of emigrants set out in the spring from St. Louis for California, by 
the overland route : what kind of surface do they find as far as the base of the 
Rocky Mountains? — Along what river-valley will they be likely to travel? — If 
detained at the mouth of the Nebraska River till summer, where will they pro- 
bably first find difficulty in obtaining pasturage for their cattle? — What kind 
of surface will they cross between the Rocky Mountains and Sierra Nevada? 

In what part of California will they be likely to settle, if they wish to become 
gold miners? — Would they find the summers as hot here as in St. Louis? — 
Would they find the winters as cold? —Would it be likely to rain much in the 
summer in this region? — Would the summits of the mountains at any time be 
covered with snow? — What ferocious animal might be encountered among the 
mountains ? 



One of the emigrants embarks for South America with a quantity of umbrellas 
for sale : will he be likely to find a good market at Lima ? — Being of an adven- 
, turous turn, he resolves to cross the Andes, and descend the Amazon : what 
change in the temperature will he experience ascending the mountains? — Which 
way will the wind blow on the plains east of the mountains ? — Will ho find a 
wooded or an open country ? — Will there be pine forests along tho bank of the 
river? — What fierce animal maybe encounter in these forests ? — What dangerous 
creature would make it hazardous for him to bathe in the rivor? 

Arriving at the mouth of the Rio Negro, he determines to cross over to the 
Orinoco : can he go by water? — If so, through what river? — He leaves the Ori- 
noco, and proceeds by land to La Guayra, the port of Caraccas : what remarkable 
plidns will he cross ? — He finds these plains covered with verdure : at what season 
of the year does he undertake the journey? — Do any mountains intercept his 
path to the sea? 



Setting sail from La Guayra for New Orleans, the ship is disabled in a hurri- 
cane : which way does it drift ? — Saved from the wreck, he goes to New York, 
whence, in 1853, he embarks in Dr. Kane's Exploring Expedition : what new 
perils does he encounter? — What tribe of men does he meet in Greenland? — 
To what race do they belong? — He has met another variety of the same race 
while travelling in Europe : in what country was it ? — YThat animals does he see 
in Greenland? — What birds? — Does he find any vegetation? — What does he 
ascertain about the open Polar Sea? 

Returning to America, he settles as a farmer near Chicago, in Illinois, and 
raises the products of the country : what are they? — Is the country in which he 
is settled generally a level or a hilly country ? 






Another of the company, disappointed with California, sets sail firom San Fran- 
cisco to Canton : what winds favor his passage ? — Would they be fiivorable at all 
seasons of the year? — What race of mon will he find in China? — What are their 
physical characteristics ? — Would he find any difficulty in making a straight 
course to the Sea of Aral ? — What mountains, plateaus, plains, deserts, and rivers, 
would he cross in making the journey ? — Within the limits of what race is his 
passage confined? 

He crosses the country, and the Gulf of Oman, to Muscat : what difficulties 
does he encounter? — Do6s he find Muscat as hot as Canton ? — He embarks upon 
a European ship, but is wrecked on the coast of Zanguebar, in the wet season : 
what hazard does he encounter from the climate? — Does he find a civilized race 
inhabiting the country ? 

He arrives at Cape Town : does he find the city inhabited by the Negro race? 
— How does the temperature compare with that of Muscat? — Of Canton? — He 
embarks for St. Helena: is it a continental or pelagic island? — Of volcanic or 
coral formation ? — Are there any other islands near St. Helena? — He sails to 
Rio Janeiro : what winds aid his passage ? 

He wishes to ship a cargo of the productions of the country to Baltimore : 
what shall he purchase ? — Trace his course to Baltimore, and tell what winds 
and currents would aid his passage. — He wishes to setUe, and desires to pur- 
chase an interest in a copper-mine : where would you advise him to go? 




During what months is the sun north of the Equator? — Do they have the 
rainy season at the north, or at the south of the Equator, during those months? 
— Can you give, then, a general law for determining the season of places within 
the Tropics at any month in the year ? — Do the monsoons disturb the regularity 
of this law? — Are the Llanos of the Orinoco dried up in the months which con- 
stitute our summer, or our winter ? 

While it is summer with us, what season do they have in Rio Janeiro? — If 
you could make a steam-passage from Greenland to Buenos Ayres in one month, 
what changes of season would you experience in the month of November? — 
Which way does tho wind blow at night on a tropical island? — Which way 
during the day? 



What is the highest mountain in the world (see Table, page 91)? — What is the 
highest mountain in Asia? — In Europe? — Africa? — The Western Continent? — 
In North America? — In the United States? — Which is the highest peak of the 
Alleghany system? — How high is it? — Which is the highest peak of the Alps? — 
The Pyrenees ?— The Andes ?— The Ural Mountains ? . 

Name six of those volcanoes which yon have most frequentiy heard of? — ! 
Which is the most northern active volcano ? — Is there a volcano on the plains 
of tho Amazon ? — Of the Orinoco ? — In tho Desert of Sahara? — ^What is the most 
destruciivo volcanic eruption that yon can mention? — Do volcanoes ever appear 
suddenly? — Mention six of the most recent? — By what force are they created? — j 
Are they of any use to man, or are they only intended for purposes of destruction ? 



Name the two greatest river-basins in the world. — In the Western Continent 
— In the Eastern. — Do the same vessels which bring down the merchandize from 
St Louis to New Orleans, convey it to New York or Europe ? — Which is the 
shortest passage : from Cincinnati to New Orleans, or the return ? — At what times 
would the passage up the river be most difficult ? — Do the lakes of the St. Law- 
rence Basin ever overflow their banks? 

Which is tho longest river in the world? — The longest of the Atlantic system ? 
—The Pacific? — The Arctic? — Which is the largest continental river? — Which 
system has the largest river-basins : the Atlantic, or the Pacific ? — The Arctic, 
or the system of the Indian Ocean ? — Are there any continental rivers in Europe ? 
— In the United States ? — To what system does the Orinoco belong ? — The 
Orange ? — Danube ? — ^Yang-tse-Eiang ? — Hoang Ho? — Zambeze ? — Colorado ? 
— Petchora? — Cambodia? — Columbia? — Volga? — Name the Grand Divisions in 
which these rivers are situated? 



What races dwell in Africa? — America? — Europe? — Asia? — Australia? — To 
what race do the inhabitants of the Marquesas Islands belong ? — Of Greenland ? — 
Iceland ? — Madagascar ? — If you wished to visit every part of the world in which 
families of tho Caucasian race exist, what countries must yon seek ? — Are there 
any families of the Mongolians south of the Equator? — Is the Ethiopian race 
chiefly north or south of the Equator ? 

To what race do the Sioux belong? — The Apaches? — The Brazilians? — The 
Hottentots ? — The Cafires ? — Gallas ? — Man dingoes ? — Papuans ?— Foulahs ? — 
Kalmucks ? — Afghans ? — Arabs ? — Abyssinians ? — Are all the families of the 
Caucasian race equally intelligent and enterprising? — Do the Europeans all 
belong to the Caucasian race ? 

What are the most important food-plants ? — Which of them grow chiefly in the 
Torrid Zone? — In the Temperate Zones? — In the Warm Zones? — Is cofi'ec prc- 
duced within the Tropics? — Is tea? — Sugar? — Rice? — Maize? — The cocoa-uut? 
— Are Bananas? — Plantains? — Potatoes? — Is wheat a characteristic product of 
tropical countries 7 — Do grains grow well in Iceland? — Greenland? — Are pine 
forests characteristic of the Torrid Zone ? 

Which zone has generally the largest and most formidable animals? — Which 
continent ? — What is the largest animal native to North America! — Are there 
any lions in Africa? — ^Hindostan ? — Mongolia ? — Are there any camels in Africa? 
— Asia? — Are camels native to Europe? — In which region do animals attain 
their greatest size and strength : the temperate, or the tropical? — In which does 
man reach the highest state of civilization ? 

(88) 
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Ad-i-ron'-dack. 

Agalhas (AiU^oo^'-ya*). 

Albino {Al-be'-no). 

Al-le-gha'-ny. 

Altai {At-ta'-t, or Ahl-t%'), "gold monn. 

tains." 
Amoo, orAmoa (Ak-moo') — called also 

the Ozns, the Ji-hoon', and the 

Gihon {Jc'hone'), 
Amoor {Ah-moor'), 
Amorgo {Ah-mor^-go). 
Anahuoo {Ah-na-wahk^), 
Anatolia (Ah-na^to'-Ua), "Hit East" 
Antilles (An-tiT-eet). 
Ap-pa-la'-chi-an. 
Ar'-ab. 
Ai'-a-go. 
Ar'-al, "island"— Sea of Aral, "island 
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sea. 

Archipelago {Ar-he-p^V-a'go). 
Ar-o'-ca. 
Ar-kan'-sas. 
Artois {Ar^'twato), 
Atacama {Ah'tah-eah'-mah). 
An-ro'-ra Bo-re-a'-lis: Latin — Anrora, 
«* day-break"; Borcalis, "northern." 
AnTergne {O-vaim'), 
Ax'-oi: 
As'-ores. 

B. 

BahU(B«»-ce'-a), "bay." 

Balkan {Bal'-kan, or Bahl-kahn'), 

Bar-ba'-does. 

Basalt (Ba-toW), 

Baton Ronge {Bat^-un Roonh'), — "red 

stick." 
Beled-eljerid {Bt^Ud'-tUj^-rttd'),— 

" land of dates." 
Belor {Be-lor'), also called Be-loor' 

Tagh, or Bailor* TagJL 
Benicia {Be^ni»h'-i-a). 
Ben Lo'-mond {Ben means "hill|" or 

" mountain." 
Bergen (Bur'-ghen). 
Bermudas {Ber-moo'^daz), 
Berne (Burn), 
Biscay (BiV-ity). 
Blumenbach {Bloo'-men-hahk). 
Bogota {Bo-go-tah'). 
Bokhara (Bo-kah'-ra). 
Bolan (Bo-lahn'), 
Bonin Sima {Bo-neen Se^-ma), 
Bora (Bo'-rak). 
Bourbon (Boor'-ftiin). 
Brah-ma-poo'-tra, " Son of the Creator." 
Brazil (Brak-ee^t'). 
Buenos Ayres {Bo'-nu» ii^n's),— 

** good air.' 
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Cairo (Ki'-ro), 

Cam'-eUo-pard. 

Cam-er-oons'. 

Can-av'-er-aL 

Car-ao'-cas. 

Car-ib-be^.an. 

Car'-ib. 

Car-niv'-o-ra, " flesh-eating.' 

Cossiquiare ( (7aA-Me-ikee-aA'-re). 

Cau-ca'-si-an. 

Cau'-ca-BUS. 

Cau'-ver-y. 

Cayenne (JTt-enn'). 

Ce'-re-al. Applied to plants that pro- 
duce bread-corn. Derived from 
CereSf the ancient fabled goddess 
of com. 

Ge-ta'-ce-a. 

Cevennes {Sa-ven'), 

Cey-lon'. 

Charlemagne (Skarl-mahn), 

Cheiroptera (Ki-rop'-ter-a), 

Gherrapongi {Cher-a-poon-jW), 

Chicago (Ske^kau'-go), 

Chihuahua (Chi'wato'-wa). 

Chili {Ckil'-U). 

Chim-bo-ra'-io. 

Chim-pan'-cee. 

Cobi (Cb'-6«),— "sea of sand." 

Coch'-i-neal. 

Co'-chin Chi'-na. 

Coimbra (Go-eem'-bra), 

Colorado {Co-to-rak'-do), 

Cor-ri-en'-tes. 

Cosignina (Cb-«e-^A««'-tia). 

Costa Rica {Kot'-tak Bee' -ka),—*' rioh 
coast" 

Cotopazl (Ko-to-paxf-ee), 

Cryp-tog'-a-mous. 

Cumana {Koo-mak-nak'), 

Cnsco {K6o9'ko), 



0. 



Dahomey (Dak-ko-wtay'), 

Dant'-sic. 

Dar-da-nelles'. 

Dec'-can. 

Desaguadero (Dee-ak-gtoa-da'-ro), — 

" the outlet" 
Des Hoines (2>e-motV). 
Despoblado (Dee-po-blak'-do), — 

" uninhabited." 
Dig-it-i-gra'-da, — from Latin, digitue, 

•* toe," and gradue, " step." 
Disa Grandiflora {Veef-aa Oran-di- 

Jlo'-ra), 
Dwina (Z>icee'-na). 



B-den-ta'-ta. 

Eider {P-der), 

Ekaterinburg {E-kai-e-rV-nen^mrg), — 

" Catherine's town." 
Elbrus, or Elbun (El-broot^, or 

El-boon'). 
Endogenous {En-dof-e-notu), 
Eqnador {Ek-wa-dore'), 
Esmeralda (Ee-mer-akl'-da), 
Eth-nog'-ra-phy. 
Eu-phra'-tea. 
Ex'-o-geni. 

P. 

Falkland (Fatok'land,) 

Fa'-roe. 

Fata Morgana {Fak'-ta Jfor-gak'-na). 

Fingal {Fing-gawl') ; a district of Ire- 
land, which was formerly settled 
by Fins — whence the name. 

Fu-e'-gi-an. 

Fun'-gi. Latin plural ot fungue — a 
mushroom ; a toadstooL 

0. 

Galapagos (Oat-H-pa-goe). 

Gallinaoea (Oall-t-na'-eke-a) 

Ganges (Oan'-jex), — "flowing through 

the earth to Heaven." 
Gentian (Jen'-ekun), 
Ghauts {Oawte), 
Gila (Hee'-la). 
Glaciers (<7to«'-e-«rt). 
Gneiss (Nice), 
Gral-la-to'-rci. 
Great St Ber-nard'. 
Grenelle {Ora-neP). 
Guadalupe {Ownw-da-loop^). 
Gnanaxuato {Qtoak-nak-k^oa'-to). 
Guatemala {Oieak'ta-tnah'-la), 
Guayaquil {Otoi-ak-keeV), 
Guiana {Okee-ak'-na), 
Guinea ((7AtV-ee). 



Han-hai {Hakn-ki'), Hai, kae, or kay, 
means "sea," in Chinese. 

Heo'-la. 

Hen-lo'-pen. 

Her- cu-la'-ne-nm. 

Himalaya (iTtm-o-^t'-a). 

Hin-doo-stan'. 

Hip-po-pot'-a-mns. 

Hoang Ho ( B^Aa&ii/-Ao')» — " yellow 
river ;" so named from the color 
which the clay banks give to its 
waters. 
I Hy-drog'-ra-phy. 
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Ibarra {E-bwr'-ra). 

Ignis Fatnus. Latin, — ignia^ "fire,* 

Kod/atuua, "foolish." 
Imbamburir ( J^em-^Asi-^oo'-roo). 
In-sect-iv'o-ra 
I'-o-wa. 
Iran {E'-rakn), 
Irkoutsk {Ir-kooUV), 
Ir-ra-wad'-dy, — " the great river.** 
Irtysh {Eer'-tiek), 
Isalco (E-eakl'-eo) 
I-tas'-ca. 

J. 

Jag-u-ar'. 

Jalapa (ffak-lak'-pa). 

Jan Mayen ( Tan Mi' -en), I 

Ja-pan'. 

Jap-an-ese'. 

JoruUo {Ho-rooV-yo), 

Ju'-ra. 

Jut'-land. 

K 

Eamtschatka {Kam-akaf-ka), 

Kanawha {Kan-ato'-toak), 

Ean'-sas, — ** smoky water." 

Ea-Uh'-din. 

Khiva (ATee'-oa). 

Kilimancfjaro {KU-e-makn-jak-ro'), 

Kirghis {Keer-gheet?). 

Kuen Lttn {Ku>en-loon'), 

Kunching^nga (Koon-ekin-Jing'-gak) 

Kurile (Koo'-Hl). 

Kuttenberg (Koo'-ten-berg). 

L. 

Lab'-ra-dor. 

La-drones'. Islands of the " ladrones," 
OTtkievee — so named by Magellan, 
on account of the thievish disposi- 
tion of the natives. 

La-goon'. 

Lar'-a-mie. 

Lassa {Hlake'-eak), — "Land of the 
Divine Intelligence." 

Lava (Lak'-va), 

Lianos (Le-ak'-noe), 

Lich'-en. 

Lima (Lee'-mak), 

Lipari (Lee-pak'-re), 

Llama (XaA'-ma). 

Llano Estaoado {Le-ak'-no Ee-tak-cak'' 
do)f — " staked plain.' 

Llanos {Le-ak'-no§), 

Louisville (Loo'-ie-vil). 

Lnpata (Loo-pak'-tak), 
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Maok'-i<naw. 

Madeira (J/a-(fee'-ra). Derived from 

the magnificent forests with which 

these islands were formerly covered 

— the Portuguese word Madera 

signifying "timber." 
Mad'-rid. 

Maelstrom {MaW-ttTrum), 'mill-stream/ 
Mag-da-le'-na. 
Magellan ( Ma-jtV- an), 
Magyar {Mdh'-yar), 
Mahabaleshwar, or Mahableshwur, 

{Mah-hah-hleth-'uiur'). 
Mal-a-bar'. 

Mal'-dive, — " thousand isles." 
Mam-ma'-li-a. 
Ma-na'-tus. 
Man-tchoo'-ri-a. 
Maritime (ifar'-e-f tm), — from Latin, 

martf ** the sea." 
Mar'-jo-ram. 
Mar'-mo-ra. 

Marquesas {Mar-Jea*-9a9\ 
Mar-su-pl-a'-li-a, — from Latin, Ifartu- 

pinnif a "pouch." 
Mendocino (Jleii-do-aee'-no), 
Messina (ifes-tee'-nah), 
Met-a-mor'-phiCy — from a Greek word, 

signifying " change." 
Me-te-or-o-log'-i-cal. 
Me-te-or-ol'-o-gy. 
Mirage (Me-rnzhe'). 
Mis-sis-sip'-pi, — " father of waters." 
Mol-lus'-cous. Latin, Molluntu*, " soft" 
Mo-luo'-ca. 

* 

Mon-soon'. 

Monte Nuevo {Mon'-ta Noo-a'-vio), 

Monterey {Mon-te-ruy'), 

Mon-te Ros'-si. 

Mont-mo-ren'-oy. 

Moscow {Mot' -ho), 

Mozambique {Mo-zam-heth'). 

My-sore'. 

"S. 

Non-ling'. 

Nat-a-tor'-es, — from Latin, Naio, "to 

swim." 
Natch'-es. 
Ne-a-pol'-i-tan. 
Neches (Netch'-iz). 
Ner-bud'-dah. 
New' -found-land. 
New Gran-a'-da. 

Ne-ra'-do de So-ra'-ta, — " snow-clnd." 
Nic-a-ra'-gna. 
Niger {Ni'.jer). 
Nueces {Noo-a'-eet). 
Ny<$e (iVce-er'). 

0. 

O'-a-ses. PI. of Oasis. 

Ohi{(y-be). 

O-des'-sa. 

O-hi'-o,— " the beautiful river." 

O-ke-cho'-bee. 

O'-ri-no'-co, — " coiled serpent." 



p. 

Pacha, or Pasha; and, as applied to 

Barbary, Bashaw {Pa-thato'), 
Pachydermata (Pak-i-der'-ma-ta). 
Pam'-pas,— " treeless plains." 
Pam'-pe-ros, — " violent winds which 

sweep over the Pampas." 
Pam'-li-co. 
Papua (Pap'-oo-a). Frizzled,* from 

the enormous frizzled heads of 

hair of the natives. 
Paraguay {Par-a-gtoa'). 
Parime, or Parima (Pah-ree'-mah), 
Pas-sa'-ic 
Peok-a-ga'-ma. 
Pelagic (Pe-laf'ie), From Latin, 

Pelaffutf "the sea." 
Peling (PaMng*), 
Per-en'-ni-al, — " perpetual." 
PhsB-Dog'-a-mas. 
Phi-lol'-o-gy. The knowledge or study 

of the languages. 
Philippine (Fil'-upin), Named after 

Philip IL of Spain. 
Phos-pho-res'-cence. A feeble kind of 

light without beat. 
Phys'-i-cal. Relating to matter. 
Plan-ti-gra'-da. 
Plat'-i-num. 
Plu-ton'-io. Relating to the regions of 

fire. Pluto was the fabled god of 

the infernal regions. 
Pompeii {Pom-pa* -ye), 
Pont-char-train'. 
Popayan {Po-pah-ydhn'). 
Por'-to Bel'-lo,— "fine harbor." 
Porto Rico {Ret'-co),—" rich harbor." 
Potosi (Po-<o-#ee'). 
Prussia {PrutV-e-a), 
Ptarmigan ( Tar'-mi-gan). 
Ptolemy {ToV-e-my), 
Pu'-get 

Pustza (Poos'.fsaA). 
Pyr'-en-eos. 



Qnad-m-ma'-na. 
Quito {Ke^-to), 
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B. 



Ra-pa'-ces. Latin, Rapax, " greedy." 

Rar'-l-fied. Rarified air is thin, in op- 
position to eondented air. 

Reaumur {Ro'-mer). 

Reikiavick {Rt'-ke-a-vik), 

Richelieu {Reeth'-el-yoo). 

Rio de la Plata {Ree'-o da lah Plah'-tah) 
— " river of silver." 

Rio Grande {Rio Grand'), 

Rio Janeiro. Commonly pronounced 
Ri'-o Ja-nee'-ro, "January River." 

Rio Negro {Ree'-o Ne'-gro), — "Black 
River." 

Russia {Rtuh'.^^), 

Ruth'-er-ford. 
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s. 

Sa*bine'. 

Sabrina {Sah-breef^nah), 

Sac-ra-men'-to. 

Sahara {Sak-hah'-riih), 

Saint Law'-rence. 

SaUillo {SaU-teel'^yo). 

Sa'-mi-el. 

Samoiedes (Sam-oi'tedtf), 

San Diego {San De-a'-go), 

San Joaquin {San Ho-ak-keen'), pro- 
nounced almost WaW'keen, 

San Salvador {San Sal-va-dore'), — 
"Holy Saviour." 

Santa Barbara {San'-ta Bar'-har-a), 

Santa F6 {San'~ta Fa),—** holy faith," 

Santorini {San-to-ret'-nee). 

Saxifrage {Sax'-e-fraje), 

Scan-so'-res. Latin, " to climb." 

8co'-ri-a, (PI. Sco'-ri-8B). Volcanic 
cinders. 

Senegal {Sen-e^gawl'), 

Se-rin-ga-pa-tam'. 

Severe Vostochnoi {Sa-va'-ro Vot-tok'- 
not), 

Shanghai {Shang-hi'). 

Si-be'-ri-a. 

Sierra Diavolo. Sierra (&-er'-a,) is a 
Spanish word, signifying "sawj" 
and is applied to a mountain-ridge, 
because at a distance it often pre- 
sents a notched appearnnce. (iS'ier- 
ra De-ah'-vo-lo, "Devil's ridge.") 

Sierra Leone {Le-o'-na), 

Sierra Madre {Mah'-dra), 

Sierra Morena {Ifo-ra'-nah), 

Sierra Nevada (JVa-«iA'-da A),— "snow- 
clad mountain-ridge." 

Si-lo'-am. 

Si-moom'. 

Si-roc'-co. 

Sirikol {See-ree-kol'). 

Sit'.ka. 

Snieuw Bergen {Snoto' Ber'-ghtn),— 
" snow-mountains." 

Solano {Solah'^no), 

St Anthony {An'-to^ny), 

St. Ber-nard'. 

St. Croix {Croi). 

St Gothard {Go^tard), 

St Hel-e'-na. 

St Louis (£oo'-tt). 

St Roque {Roke), 

Steilacoom {Sti-la^eoom'), 

Stellerine {Stel-Ur-een'), 

Steppes {Stept), 

Stra'-ta. PI. of Stratum. Layers or 
beds of anything : as sand, gravel, 
or rocks. 

Stromboli {Strom' -ho-Ue), 

Su-ma'-tra. 

Sumbawa {Soom-baw'-wa), 

Sy'-pbon. A bent tube used for draw- 
ing off water from casks. 

Syr'-i-a. 






T. 



Ta-co'-ra. 

Tahiti {Tah-hee*~tee), 

Tasmania { Tax-ma' -ne-a). Named in 
honor of Tasman, its discoverer. 

Tchad {Chad), 

Tehama {Ta-hah'-mah),-^" low land." 

Tehuantepec (Ta-toahn'ta-pec'). 

Teneriffe {Ten-er-if), 

Terra, or Tierra del Fuego (7Vr'-ra 
del Fu-e'-go),—** land of fire." 

Tequendama ( Ta-ken-dah'-mah). 

Thames {Temz), 

Thian Shan ( Te-ahn' ^S^i^aAn'),—" Celes- 
tial Mountains." 

Thibet (7tft'-eO* 

Tierras Calientes {Te-er'-rae Cah-le-en'- 

to«),—" hot lands." 
Tierras Templadas ( Tem-plak'-dax), — 

" temperate lands." 
Tierras Frias {Free'-az),— "cold lands." 
Tolima(7b./ee'-maA). 
Torrecelli {Tor-re-eeV-iee), 
Tortugas {Tor-too'-gaz),—" tortoises." 
Trin-i-dad'. 

Tripe de Roche {Treep de Rothe). 
Tristan d'Acunha {Tri$-tahn' DaJk- 

coon'-^aA. 
Ty-phoon'. 

TT. 

Utah ( IP-taw), 

Ural ( Yoo'-ral, or Oo-rahl'). 

Uruguay {Oo-roo-gtci), 

V. 

Valdoi(FoA;'-rfi). 

Valenciana ( Vah-len-ee-ah'-tiah). 

Vancouver ( Van-coo'-ver), 

Venezuela ( Ven-e-zioe'-la), 

Ver'-t«-bra-ted. 

Ve-su'-vi-us. 

Vindhya(Fi«d'-yaA). 

w. 

Wabash ( Waw'-bash), 

Wah-satch'. 

Washita ( Waeh'-e-taw), 

Winnipiseogeo ( Win-e-pe-saio'-'ke), — 
"beautiful lake among the high- 
lands." 

X. 

Xarayos (^aA-n'-es). 

T. 

Yakoutsk ( Yah-iootsk'), 
Yang-tse-Eiung ( Yuhng-t»c-Kee'-ahng) 

— " Son of the Sea." 
Ya-zoo'. 

Ycnesei ( Yen-e-ea'-e). 
Yu-ca-tan'. 
Yu'-ma. 

z. 

Zambeze {Zam-ba'-ze), 
Zoological {Zo-o-lof-i-cal), 
Zoology {Zo-ol'-O'jy), 
Zoophytes {Zo'-o-Jites), 
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TABLE OF THE HEIGHT OF SOME OF THE PRINCIPAL MOUNTAIN- 

PEAKS OF Tip GLOBE. 



North America. 



Feet 



Mount St Eliag, Russian America 17,860 

Popocatepetl, Mexico 17,717 

Mount Brown, Rooky Mountains 16,000 

Sierra Nevada, California 15,500 

Mount Hood, Oregon Territory 14,000 

Fremont's Peak, Rocky Mountains 13,470 

Long's Peak, " " 12,500 

Mount Mitchell, highest of the Blue Ridge, North Carolina 6470 

Mount Washington, White Mountaini>, Now Hampshire 6234 

Mount Tahawus, or Marcy, New York 6300 

South Avrrica. 

Aconcagua, Chili ^ 23,910 

Chimbonixo, Equador 21,420 

Sorato, Bolivia 21,286 

EUROPB.. 

Elbruz, the highest of the Caucasus Mountains, Russia 17,776 

Mont Blanc, highest of the Alps 15,668 

Mount Maladctta, highest of the Pyrenees 11,436 

Mount Scardu.i, highest of the Bnlkan Mountains, Turkey 10,000 

Konjakofdki-Knincn, Urnl Mountains 5897 

Ben Nevis, highest of the Grampian Mountains, Scotland 4368 

Snowdon, highest mountain in Wales 3571 

Asia. 

Everest, Himalaya Mountains 29,100 

Kunchinginga, " " 28 176 

Dbawala-hiri, « " ^ ...".!.. 28.000 

Mount Ararat, Turkey in Asia 17,210 

Mount Lebanon, Syria, Jeb-el-Makmcl W^OOO 

Mount Olympus, Turkey in Asia 9]00 

Mount Sinai, Arabia ....f^ , 7497 

Africa. 

Mount Kilimandjaro 20 000? 

Mount Kenia 20,000? 

Abba Yarcd, Abyssinia 15* 2OO 

Piton des Neiges, Islo of Bourbon 12*500 

Mount Miltsin, highest of the Atla^, Morocco 11*400 

Snowy Mountains, Cape Colony... lo]oOO 

Peak of Pico, Azores 7513 

Ocbanioa. 

Mount Ophir, Sumatra * 13 342 

Semero Mountain, Island of Java , 13 OOO 

Mount Orohena, Society Islands [„\\ 5500 

Mount Kosciusko, New South Wales 6500 

Mount Humboldt^ Tasmania """*. 5520 



TABLE SHOWING THE LOCATION, ELEVATION, AND DATE OP THE 
LAST ERUPTION OF SEVERAL ACTIVE VOLCANOES. 

Location. Height, in fiHjt. DntA of last eruption. 



I 



Name of Volcano. 

Aconcagua. 

Gualatieri. 

Arequipa. 

Antisani. 

CotopazL 

Tolima. 

Popocatepetl. 

Picbincha. 

Demavond. 

St Helen's. 

Mauna Loa. 

Erebus. 

Teneriffe. 

Etna. 

Tomboro. 

Jan May en. 

Morne Garou. 

Jorullo. 

Vesuvius. 

Galung Gung. 

Pechan. 



Chili. 

Bolivia. 

Peru. 

Equador. 

Equador. 

New Granada. 

Mexico. 

Equador. 

Western Asia. 

United States. 

Sandwich Islands. 

Antarctic Land. 

Canary Islands. 

Sicily. 

Island of Sumbawa. 

Island of Jan May en. 

Island of St Vincent's. 

Mexico. 

Naples, (Italy). 

Java. 

Central Asia. 



23,910 




22,000 




20,320 


1830 


19,137 




18,875 


1803 


18.020 




17,717 




15,924 


1831 


14,695 




13,300 




13,120 


1859 


12,400 




12,182 


1798 


10,874 


1852 


7600 


1815 


6874 




5007 


1812 


4265 


1759 


3948 


18.>S 




1822 




1600? 



TABLE SHOWING THE AREA OF THE *BASINS, AND THE LENGTH 
OF THE PRINCIPAL RIVERS UPON THE GLOBE.* 



Arctic System. 



Obi 

Yenesci 

Lena 

Kolyma ;. 

Dwina 

Potehora 

iuacKcnzic 8 ..................«■....••....,.,( . 

Back 

Atlantic System. 

Nile 

Niger, 

Senegal 

Orange 

Gambia 

Coanza 

Rio Grande 

Danube 

Dnieper 

Don 

Rhine 

Elbe , 

Rhone' 

Amazon 

Mississippi , 

Rio de La Plata 

Nelson's ».. .. 

St. Lawrence ..... 

Tocantins 

Orinoco , 

San Francisco ... 
Rio Grande 




Pacific System. 

Amour 

Yang-tse-Kiang 

Hoang Ho 

Cambodia .... 

Columbia 

Colorado 



System of the Indian Ocean. 
Ganges (including the Basin of the Brah- 
maputra) « ., 

Irrawaddy 

Indus 

Euphrates 

Godavery 

Zambeze 

Continental RivEns. 

Volga 

Sihon 

Amoo, or Oxus 

Ural 



Area of Basin. 



1,233,000 

1,045.000 

792,500 

143,000 

142,000 

65,000 

588,800 

45,000 



700,000? 
600,000? 



1,000,000? 



273,000 

226,240 

196,500 

66,160 

49,000 

33,000 

2,016,000 

1,300,000 

1,182,000 

480,000 

896.800 

888,000 

336,000 

249.600 

240,000 



777,200 
730,400 
716,500 
270,000 
840,000 
225,000 



676,640 

441,600 

416,000? 

261,000 

123,750 

250,000 



530,000 
317,200? 
258,000 
110,000 



liOnRth. 


Authority. 


2700 


Johnston. 


3250 


it 


2S00 


u 


930 


tt 


1000 


it 


700 


tt 


2500 


it 


600 


J.H.Young. 


2500? 


Ansted. 


2600? 


«< 


? 


tt 


? 


tt 


? 


tt 


? 


tt 


? 


tt 


1750 


Johnston. 


1260 


4« 


1120 


tt 


700 


tt 


800 


tt 


650 


tt 


3600 


Johnston. 


4100 


J. 11. Young. 


2240 


Johnston. 


2000 


tt 


2100 


tt 


1300 


tt 


1600 


tt 


1650 


tt 


2150 


tt 


2S00 


Johnston. 


3300 


tt 


2700 


tt 


2000 


J. H. Young. 


1200 


«< 


1100 


tt 


1960 


Johnston. 


2600? 


tt 


2300 ? 


tt 


1750 


tt 


900 


tt 


800? 


Anrttd. 


2800 


Joh-Y^ton. 


1400? 


tt 


1650 


tt 


650? 


tt 



• The area is given in English square miles, and the length In statute miles. 



TABLE SHOWING THE AREA, AVERAGE DEPTH, AND ELEVATION 
OF THE PRINCIPAL LAKES ON THE GLOBE. 



Caspian Sea 

Sea of Aral , 

Dead Sea 

Lake Baikal 

Lake Sir-i-kol 

Lake Superior 

Lake Michigan 

Lake Huron 

Lake Erie 

Lake Ontario 

Lake Nicaragua 

Lake Titicnca 

Great Salt Lake 



Area in 


ATerage 


Square 
Miles. 


Depth 


in feet. 


145,000 


250 


30,000 


100 


300 


200 


14,000 




31,500 


900 


23,150 


1000 


23,100 


1000 


7800 


120 


6900 


500 


4000 


40 


4000 




1876 





Elevation of 
snrfhoe ab. level 
of the sea, in feet. 



36 

1635 

15,630 

627 

595 

595 

665 

231 

128 

12,795 

4200 



Bepreasion of 
surface bel level 
of the sea, in feet. 



83-4 
1312 



I 
I 
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TABLE SHOWINQ THE LATITUDE AND LONQITDDB, THE ELEVA- 
TION ABOVE TUE LEVEL OP THE SEA, THE MEAN ANNUAL 
TEMPERATURE, AND THE AVERAGE ANHUAL FALL 
OF RAIN AT VARIOUS PLACES IN THE 
UNITED STATES. 



[Thie vttlD.bla TabU ii compaed froi 
uid preeeDla Ibe teiult ot all tbi 
for 33 j«ftn, from 1S22 lo tba cl 



the "Army Meteorological Regisli 
records, in Ibe Armj Medical Bare 
>e of 1864.] 



Ntui or Flice or Obbervatioh. 

Fort Kent, Maine 

Fort Fairfield, Maine 

Hancock Bnrrackt, Maine 

Fort Sallirsa, Eastport, Mains _ 

Fori Preble, PotUand, Maine 

Fort ConBlituOon, PorUmoulh, N. H. ... 
Fort Indepen deuce, Boston Harb., Maes. 

Walerlown Arsenal, Majs 

Fort Adanii, Rhode Inland 

Fort Woleotl, Newport Harbor, R, L ... 

Fort TrumbnLI, New London, Conn 

Fort Columbus, N. Y. Harbor 

Fort Hamilton, N. Y. Harbor 

West Point, New York 

Watervliet Arsenal, New York 

Plattsbnrg Barraoki, New York 

Sackett'a Harbor, New York 

Ontario, New York 

Fort Ning«ni, NevYork 

-uffalo Barrack!, New York _.... 

UeRhany Areenol, PilUburg, Pa. 

iTiisIe Barracks, Carlisle, Fa. 

ort Mifflin, Pa 

ortDBlawaro, Del 

ortMellcnrj, Md. 

art Severn, Md ..• 

Washington City, D. C 

Fort Washington, Md. _ - 

" ■■ jna Arsenal, Biehmond, Va. 

Monroe, Va 

Fort Macon, N.C _ 

Fort Johnston, N. C 

aita Arsenal, Ga. 

Moultrie, Charleston, S. C 

thorpe Barracks, Qa 

Marion, St. Augustine, Fla. 

. Shannon, Pllatka, Eait Fla. 

Smyrna, East Fla 

. Pierce, East Flo. 

. Dallas. East Flo. 

West, Fla. 

Fort Myers, South Fla. 

Fort BfookB, Tampa Bay, Flo. 

Fort Meade, Fla. „ 

.Micanopy, Fla. 

■King, Fla. 

.r Keys, Fla. 

Fort Fanning, Fla. 

- , Barrancas, Pensaoola, Fla. 

_ , Morgan. Ala. 

Mt Vernon Arsenal, Ala. 

" rt Pike, La. 

rtWood, La. „ 

w Orleans, Lft. „ 

Ion Rouee, La. 

rt JesBup, La 

rt Towsoo, lod, Ter 

rt Wasbita, Ind, Ter. 





1 


«i 


1 


t 


■4 




Hi 




3 


1 


l=« 


1"" 




BS" 3S' 


srft 


37-04 


ma 


67 40 










67 49 


m) 






a a 


66 58 












■in 




"l 


43 01 


70 49 










Tl 


60 




lit 


<121 


7109 








4129 


7120 


40 









7120 








4121 


72 06 


23 


40 


12 




74 01 


23 






40 37 


74 02 










74 


167 






42 43 


73 43 


■iOi 






44 41 


73 23 


IHfi 






43 20 


76 15 
76 40 


^.-.fl 


46 


44 




7B0B 




















80 02 










77 14 


500 









75 13 








39 3S 




10 


66 


16 




7135 










76 27 


20 




2 




77 02 


-sn-flf 






3S43 


77 06 


fid 




:T 




7T25 




















76 40 




















81 53 








32 45 


8107 


26 




68 














SI 48 


?(i 






28 54 












SO 20 








































82 28 


?0 






28 01 












82 28 








29 10 












83 03 








29 3S 












87 27 


n 






30 14 




2(1 


6fi 


18 




88 02 


?noi 






30 10 












-89 51 


20 






.29 57 












9178 


41 






3133 












95 33 


3001 






2414 


96 38 


645 


62 


21 



m 



NaUE op PlICI of OlSEKrATION. 

Fort Smith, Ark 

Fort Gibson, Ind. Ter. 

Fort Scott, Mo f... 

JelTorson Barracks, Mo, , 

St. Louis Arsenal, Mo 

Newport Barracks, Kewporl, Ky 



lit, Mich. .. 

Gratiot, Mich 

Mackinac, Mich 

Dearborn, Chicago, 
Brady, Mich 



Ripley, Minnesota .... 

Snelling, Min 

Leavenworth, Kansas 
icil Bluff's, Nebraska .. 

Kearney, Nebraska ... 

Laramie, Nebraska ... 

Arbuckle, Ind. Ter. ... 

Belknap, Teias 

Worth, Tews 

itom Hill, Tcias 

Chad bourne, Texas ... 



Gates, Teins .... 
Croghaa, Texas 
Antonio, Teias.. 
MerriU, Texas ... 
Swell, Texas ..... 
Corpus Chrlsli, 



Brown, Teias 



Ringgold Barracks, TeiBs „.. 

" * Molntosb, Texas " 

Duncan, Engls Pass, 

Inge, Texas 

Lincoln, Texas 



ark, Tei 

?illmore, New Mexico '. 

Vebaler, Now Mexico .; 

;onrfld, New Mexico 

uerque. New Mexico 

letn and Laguna, New Mexico . 

Fe, Neil •■ ■ 



:l Unii 



I, New M,>xi 

n. New Mex 



(, Kcw Mexico .., 

Fort Defiance, Now Mexico 

Fort Yuma, California 

" "■ Califomia... 



» Del Chin, 
■rey, Cali 



md Jar 



rt Miller, Califomio..., 
n Francisco, California 
nicia Barracks, Californ 
cramento, California .... 
rt Reading, California., 
rt Humboldt, Calirornia 



s, Califori: 



Fort Dalles, Oregon 

Fort Steilaooom, Washington Territc 

Astoria, Oregon 

Great Salt Lake, Uuh 





?! 


«* 


1 




hs 


3 


^^ 




35= 23' 




460 


34 47 


96 10 










38 26 


00 15 






00 05 




30 05 


84 20 




42 20 


82 58 


680 


42 S5 


82 23 


698 








41 52 


87 35 


691 








47 30 


88 


m 








43 31 


69 28 


770i 








4130 


90 40 


528 








4132 


93 38 


780 








44 53 


03 10 


8:0 








4130 


06 48 


1250 








42 12 


104 47 


4519 






10007 


33 08 


08 48 


1600? 


32 40 




11007 


32 30 


00 45 


2300? 




100 40 




3158 


07 26 


900? 








30 40 


08 31 


10007 


29 26 






28 17 




1507 


2S05 






27 47 




20 




97 26 




26 23 




200? 








28 42 


100 30 


800 








29 22 


99 33 


9007 


29 17 






32 13 


106 42 


3937 


32 48 




5350 


33 34 


107 00 


457S 


36 06 






85 03 


107 14 


iflOO 


35 41 




1846 


3S35 


105 16 


J418 


35 64 




3670 


37 32 


105 23 


S3fl5 


35 44 


109 15 


7200? 


32 43 


114 36 


120 


32 42 




150 


34 


117 2= 


1000? 


36 36 






37 


119 40 


402 


37 48 






38 03 


122 08 


64 


38 33 


12120 




40 30 


122 05 


674 


40 46 


124 09 






122 62 


2570 


42 44 


124 29 






122 30 


60 


45 36 


120 6& 


360 


47 10 


122 25 


3007 


40 11 


123 48 


60 


40 48 


112 06 


4361 



54-60 
55-46 
64-51 
65-26 
47-25 
46-29 
40-65 
46'75 
40-37 



61) -8 3 
83-99 
83-54 
83-73 



68-03 
67-04 
63-98 



62-09 
52-80 
51-40 
53-62 
52-05 
52-79 



^Ses; 



•-i 



^ 



1. 



